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Herpes 

Herpes  is  a  term  employed  to  designate  an  acute  inflamniator7  affection, 
characterised  by  the  development  ot*  vesicles  closelj  grouped  upon  a  patch 
of  er}'thcmatous  skin  or  mucous  membrane. 

Two  forma  of  disease  are  recognised  as  coming  under  the  above 
anatomical  designation,  but  they  differ  ^Tidely  as  regards  their  clinical 
phenomena  and  pathological  relatioDS. 

Herpes  febrilis  vel  Catarrhaus 

Febrile  or  catarrhal  lierpes  frequently  follo\v8  a  rigor,  and  may  be 
its  šole  8equela.  Before  the  appearance  of  the  eruption  the  temiiferature 
may  be  consideralily  raiaed,  e3pecially  iu  childreu,  but  it  U8ually  falls  on  its 
appearance.  Oropa  of  herpes  are  of  common  occurreuce  iu  acute  febrile 
diseases,  accompanying  their  onset  or  crisis ;  they  are  most  frequent  in 
pneumonia,  pleurisy,  ague,  euteric  fever,  and  "  catheter  fever,"  but  may 
accompauy  ]nany  iudefloite  gastro  -  iatcstinal  disturbances.  In  otlier 
instances  herpes  may  occur  and  recur  frequently,  often  at  deiinite  intervals, 
without  any  rise  of  temperature  or  taugible  determiuiug  cause.  JIany  cases 
tend  to  occur  in  spring  aud  autumn,  and  attain  almost  "epidemic"  pro- 
portions.  Tho  lesious  of  febrile  herpes  do  not  show  nerve  distributiou  like 
those  of  zaster,  frnm  whicli  they  further  difter  in  being  frequently  bilateral, 
sornetimes  even  8ymmetrical,  in  being  painless,  lea\'ing  no  scar,  aud  in 
their  great  tendency  to  relapse. 

Jferpes  facialis  is  the  commonest  form ;  it  attacks  in  order  of  frequency 
the  li}>M,  the  aUc  naši,  the  chiu,  and  the  ears;  the  "Mush  piitches"  in  the 
malar  region  are  aLjo  often  involved.  Patches  may  also  appear  on  the 
tongue,  Hoft  palate,  uvula,  and  tonsila  generally  in  connection  witli  digestive 
disorder.*),  and  as  these  soon  give  rise  to  minute  ulceratious  ("  dy8peptic 
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tlie  erupliou  being  abortive,  and  appearing  ou\y  as  iU-doveloped  grouped 
jjapulo-vcijicles. 

Tho  vteicles  are,  at  firat,  tilled  with  clear  fluid,  vhich  graduallv  becomes 
turbid,  aud  drice  up  to  form  amall  scabs,  wbich  uuuully  sDpurat<j  in  about 
leu  duvs.  lu  mor«  severe  casea  the  vesicles.  prabu1.ily  (rum  extraueou8 
uausea,  conlaiii  purulent  or  lilood-stajned  Iluid,  otLcu  beccjuit!  g!ingr«Jioua, 
and  give  rise  to  ulcers  of  varioug  depths,  wliicli  onlv  beal  %\ith  considcrable 
scumug. 

Herpcs  zoater  iiiay  occur  in  the  courae  of  any  cutaneous  ncrve,  and  ifi 
designuted  by  various  uauies  aeuurtUug  tt>  the  jmrt  allected,  k.j.  herjiea 
ophtlialmicus,  cruralis,  etc.  It  in  espiKciall}' freqiient  »ver  tlie  diRtribution 
of  the  iutercostul,  luuibar,  and  ophtlialmic  diviaious  of  the  tilth  ncrve,  and 
ia  verv  rarelv  fouud  bclow  the  knce.  Herijcs  is  coiuj.Ktmtively  i"requt;ut 
over  tbe  areas  of  distribution  of  the  sciatie,  auterior  crural,  iiio-iuguinal, 
Dia8culo-ft|>iral,  occipit;il,  and  Buperficial  cervical  nurvea.  Herpes  of  the 
ophthalmic  division  of  the  Hfth  nerve  is  eBpeciallj-  iniportant,  as  tbe  eub- 
8equent  acarriug  is  generaUy  deep  and  c:nrresi>ondiogly  disliguriiig,  and  as 
the  cornea  is  ajit  to  be  altacked,  a  complication  \vhicb  is  moat  frequent  in 
cases  where  the  uasal  branohc8  of  the  ncrve  ure  aflected.  Zoater  of  the 
Buperiur  aud  infehur  ujaxillary  ucr\'es  is  geuei-aUy  aecumpauied  by  lesions 
on  the  mit  and  hanl  palutc,  and  on  t-ho  tongut>. 

There  are  aeveral  very  etriking  aud  iniijnrtant  cbaracteristics  of  attacks 
of  zoster :  the  enipcion  is  very  seldorn  bilateral — though  it  may  occttsiouaHv 
overlap  ihe  middle  line— aud  it  is  ncver  svmuietrical ;  uue  attack  almoet 
invariahlv  prol^cts  aguiust  a  secoud,  and  in  tliose  cjia<;a  in  wliich  seeond 
attaeka  do  occur  the  eruption  uever  occurs  over  the  site  of  the  former  lesion. 

Duirihution. — Herpes  zoeter  foUo^B  the  distribution  of  the  fibrea  of 
tlic  posturior  root  gauglia,  and  not  the  course  of  peripbend  uerves.  This 
iiiHK>rtiint  1'aet  waa  firut  pointed  out  by  Baerenuprung,  aiul  haa  i-ecently 
beeu  ftirther  estensivelv  inveetigat-ed  by  Tlead,  who  has  used  the  distribu- 
tion of  the  tTuption  as  a  means  of  mapping  out  the  areas  of  skin  supplied 
by  the  dilferent  pasterior  ncrve  loota. 

Patfioloffi/. — Euch  vusicle  eousists  of  a  sniall  uniloeular  eavity  cuutaiu- 
ing  fluid  aud  altered  epithelial  nells  with  leucwyt«8;  the  papil1%  of  the 
skin  form  its  Dtior.  Several  VL*aieles  niav  ci^ilesfe  t<j  form  multilocular 
blebs.  rrotozoa-like  bodica  deseriljed  by  ITeiRer  as  pathogenic  are  probablv 
ouIy  altered  epithelial  uella.  The  underlviug  |)a]»illie  ai-e  deeply  congeated 
an«I  inhltraled  with  leucocyte«.  The  pcri])beniJ.  nitaneoua  nervea  8how 
BwelUng  uf  the  ueurilemuia,  degeneration  of  the  medulla  and  moniliform 
suclling  of  the  ftxia-cyliuder.  Ten  day8  after  tiie  ouset  of  eruptiou  the 
larger  bniuches  h1iuw  luarked  degenerative  chauges  (Cauiphell  aud  Head). 
Changirs  havo  now  bet-Mi  dBliuitely  established  oct-urring  in  the  ganglia  of 
the  posterior  nerve  roota  uhich  extend  for  some  distauct*  up  the  posterior 
columuH  of  tlie  cord ;  the  most  commou  condilious  tbund  ai'e  htemorrhages 
aud  iutlammatorv  exudatiuu,  and  seeondary  to  thcsc  scleroais,  while 
degeuerativB  changes  have  l>eeu  tracetl  frum  the  posterior  i"oot  ganglia 
ihrongh  the  posterior  roota  to  the  periphera]  BenKory  nerves.  In  herpes 
ophthalmicus  inflan)matory  changes  are  present  iu  the  Gasserian  ganglion. 

CompHcations  and  b'fquel(r. — The  amouut  of  scarring  vaiies  eonsider- 
ably ;  in  some  cases  tbere  is  sscarcclj  aiiy,  aud  in  othura  it  is  very  deep,  the 
preceding  ulceration  Iieiug  Bouietiuiea  very  persistent. 

Pain  in  the  niajority  of  cases  disappears  with  the  rash;  in  some,  it 
persista  for  a  couhiderable  tirno  after,  and  occa8lonally  lasts  for  months  or 
year8.    This  after-pain  ia  a  very  troubleaome  symptom,  wluch  is  of  very 
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common  oocurreDce  in  elderlv  people,  and  in  those  casos  whore  the  diseose 
has  been  foUowed  liy  dcep  scniring. 

The  oeular  tomjAicatioH«,  of  lierpea  of  the  opblhalmic  division  of  the 
fifth  are  not  infrequently  Berious,  tlie  most  coninion  being  ulceration  of  tho 
conjuuctiva  and  comea ;  intis  and  pi^nophthalinitis  occasioDally  occnr,  and 
in  VC17  rare  instanceB  paralvais  ol  orbital  or  ooular  muaclee  bave  been  met 
with. 

Other  motor  paraljaes  are  occaaionany  oliaerved.  Thus  paraly8i8  of  the 
hand  hna  l»en  rccorde<i  aft^r  a  herpes  involving  the  cervical  and  poet- 
doreal  nerves;  faeial  pariUrsis  of  BelFs  type  has  been  stntcd  lty  foUow 
cervical  herpes  Un  the  other  haiid,  Head  statva  that  "  with  the  exception 
of  the  iris,  there  is  no  evidt?uce  that  any  deeu  structure  (jileura,  peritoneum) 
ia  aftected  dtiring  an  atUick  of  herpes  zoster. ' 

Occasionally  the  6«nsation  is  iuipaired  for  a  tirne  over  the  adected  arca 
of  akin,  but  it  docs  not  usuaUy  ^M^rsist;  and  Head  found  that  the  iuipoir- 
ment  was  genemlly  most  uiiirked  over  the  areas  of  deepest  acarring :  therinal 
aensatious  occordin^'  to  Head  »uder  moro  than  othcrs.  The  \vriter  haa 
observed  several  weU-murked  instances  of  "  ana--6theBia  dolorosa "  aa  a 
parkicuUrlr  ohstinate  aeqiiebi. 

J)uifpu)sis. — The  diaj-noeis  does  not  U8ually  preaent  any  difReuHv,  but 
beforo  the  appcarancc  of  the  ernption  a  plf;unsy  or  p)cnrodynia  niay  be 
closely  aimulated  or  in  cases  of  herpes  ophthalmicus  a  tic  doulourcvz.  The 
coUectiona  of  grDUj>eil  vt^HicIei«  un  ervtheiuutoua  bases  with  tlieir  delinite 
lines  of  nnilatcral  distribution  iisii;iliy  fnrm  a  characteristic  picture ;  but 
eonietimes  doubta  mav  arise  from  ihe  lesions  being  nbnrtive.  Again,  if  the 
condition  is  sceu  for  the  lirst  time  whcn  the  vchcIcs  havc  loBt  their  eariv 
characters  »ud  run  tttgether  into  indeHuite  areas,  ttie  coudition  may  re- 
scmble  eczema.  and  the  primarj  lesion  may  be  further  masked  by  secondarv 
iufectiotis.  C)waaionalIy  whcn  the  diseuse  has  occupicd  unusual  rcgious,  the 
erytheiuu  and  vesicies  hnve  been  mistaken  for  erysipoIaa. 

V.HM'M  de8crib(>(l  as  universul  herpes  Koster  are  undoul)te<ily  instance«  of 
dermatitis  herpetiformis  (j.c).  In  aH  cnw8  nf  doubt  a  cnreful  inquin.* 
into  the  hi8tory  of  the  onset  and  the  accompanying  6yinptoms  will  U8ually 
clear  the  matter  up. 

Trtatmtnt. — There  is  no  marked  melhod  of  treatment  known  which 
will  certain1y  cut  fihort  the  disease.  The  indicatiuiH  are  to  treat  the 
pAticnt  on  the  same  Unea  as  for  any  other  acute  febrile  aflettion,  and  to 
protcct  the  affected  parts  fmm  the  air  and  from  rupture.  For  this  purpoee 
the  eruption  may  I«  freely  dusted  with  zine  oside  and  staivli  i)owder,  and 
covered  with  a  thick  layer  of  medicated  iM)tton  wo[i1  and  a  landage.  The 
appUcfttion  of  Unna'a  glyco-gelatin  of  zino  is  often  very  eflicacious.  apparently 
nrrcsting  the  cniptiou.  \Vheti  the  pain  is  severe  a  small  quautitr  of 
pouvlered  opium  added  to  tlic  dustiog  powdcr  will  numctimcs  give  relief. 
The  application  of  camphor-chloral  or  helladonna  liniment  may  also  be 
usefoL 

GeneniUy  epcaking.  the  use  of  ointments  or  gTeasy  mbetanccs  is  unsuit- 
able,  but  if  the  vesicies  burst  u  iKJric  ointment  eontaining  cocaiuc  is  raluable. 

As  Boon  as  ihe  attack  is  over,  the  [utieiit  should  I«?  giveu  general  touics, 
snch  aa  8trycbnine,  iron,  quinine,  cir  an^nic,  with  a  generous  diet  and  Kmind 
wine:  while  cod-liver  oil  is  often  of  signal  servico.  Whon  tho  pain  persiMs 
it  iHiComea  a  very  troublenome  8ymptr)ru;  antip}*nn.  pheDucctin,  aad  other 
dmgs  of  this  cIhss  uiay  be  giveu,  auil  the  continuous  curreul  ta  fre<|uenUy 
ettlcaoious,  but  too  often  morphia  is  the  only  drug  which  gives  anr  rval  or 
permanont  relief. 
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LITERATURE.— 1.  Vos  Baeuen»pki'so.  Annaltr  ^  Ckarit4,  ix.  2,  1881,  aml  ri.  2, 
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Hiccoug:li. 
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HICCODGH;  Hiccup;  Singiiltus.  Hiocough  ia  nsuallj  described  aa  Iraing 
produeed  by  a  sudden  desceut  of  tlie  dmphragm,  accompanied  ljy  a  spas- 
modic  closurc  of  thc  glottis,  tlie  chanicleristic  sound  beiug  duc  to  iho 
inrueliiug  coluiuu  of  air  strikiug  agaiiist  llie  clused  vot-a.!  corda. 

While  there  i«  no  doul»t  as  to  tlie  pjirt  tliat  the  diapliragni  plajB,  the 
exact  coiiditioD  of  the  glottis  is  more  open  to  queation.  Toore  (1)  coosiders 
that  the  aasumptioD  ol'  a  spasmodic  closiire  of  the  glottis  is  not  warnmted, 
and  it  ccrtainly  Be«ms  difficult  to  imderstand  wl)y  any  Buch  closure  should 
oocur,  whcu  it  is  remcmbered  that  dui-iug  tlie  desceut  of  the  diaphragui  in 
ordiiiary  respiratiou  the  glottis  is  dilated.  It  seems  reaaonahle  lo  suppoBe, 
therefore,  that  the  closnro  during  hicrup  ia  onIy  a  relatirr.  ono,  diie  not  to 
any  spasm  of  the  aJduccors  of  the  hi.ryDS,  hiit  rather  to  a  want  of  action  of 
the  dilators,  the  con^elation  between  theae  latter  and  the  diaphragin  ceasing 
to  exi8t  wheu  tlie  diaphragm  coDtructa  irregularly  and  serves  no  uaeful  part 
iu  i-espinitiou. 

yEtML><jti. — Hiccough  uiHy  he  centnil  or  perijiheral  in  origin.  Irritation 
of  the  phrenic  noire  in  any  piirt  of  iK«  course  may  give  riae  to  irregular 
<iiaphragmatic  contnictions,  and  in  this  \Tay  hiccough  has  been  produeed 
hy  tiuijonris  aml  uther  irritaiting  leaions  iif  llie  neck. 

Most  cQmmonly,  however,  hiccough  is  a  reflex  act,  the  pneumogastric 
U8ually  bcing  the  afierent  nerve.  Flatiilence,  ovcrloading  of  the  stomach, 
excess  of  ak-ohol,  and  the  dilfercut  foruis  of  dvspepsia.  aru  among  the  moi-e 
connnon  causea.  It  is  also  fre<|ut;utly  associaU^d  \vilh  peritonitis,  cardiac 
failure.  uneiuia,  aud  other  acnte  ilisejises,  as  t)"j>hoid  fcver.  pneiiraonia,  and 
plcurisj.  Richai\l8on  ('2)  has  siiggested  that  its  presenee  in  acuto  diaeases 
in  freipieutlv  due  to  the  alcohol  which  is  prescribed.  Tobacco  smokiiig 
occjiHionany  appeara  to  be  a  cuuko.  Iu  au  obstinate  caae  recordcd  by 
Stevenson  (3)  lai-ge  ensemiH  niiussps  \vcre  foiind  aftiir  dcath  at  the  root  of 
each  lung.  which  it  vaa  thought  might  have  iuvolveti  Ihe  phrenic  or  vagus 
nerves.  In  chrouic  cases  i-ccurrcDccs  are  souietimes  proiie  to  toke  ploce  at 
the  menslrual  perioda. 

Hiccough  occaaionally  occiira  aa  a  true  neurosis  independentlj  of  any 
definite  canse.  In  a  caso  recorded  by  Ottoni  (4),  a  patient.  after  suRering 
for  some  yearii  fn>m  hy8teria,  Buddeuly  became  siibject  to  the  most  obstinate 
hicL'Hp.  \vhicb,  at  Lhe  tirne  the  caae  waa  reported,  had  existcd  tbr  thirty-four 
montiis,  wilh  rare  iiit4irvHU  of  eaae,  and  it  \vaM  ahvava  found  Llmt  aiiy 
temporary  aniendment  wa3  follo\vcd  by  a  redoubled  8everity. 

Liveing  (5)  mentious  instauces  where  the  hiecup  appejired  to  bear  some 
relation  to  cpileptic  tits,  attacks  apparentlv  occuning  iu  placc  of  a  tit. 

Si/mjUo/ris. — The  syiiipt(iius  of  hiocnp  are  too  \vell  kuown  t<J  nee*!  aDy 
detailed  de«cription  ;  tlia  sudiltm  inspinition,  acronijMini^l  hy  the  character- 
ifltic  sound,  ia  familiar  to  everv  one.  Uauallj  an  attack  ctmsea  only  a 
fiUglit  temporary  inconvenicDcc,  aud  either  passes  off  8jioiituueou8ly  or  ia 
eured  hy  some  aiuiple  remedy.  OccafiioDa11y,  hovvever,  the  condilion  is  moat 
obstinate,  and  the  exhaiistion  produeed  hy  the  conatant  ret)etition  of  the 
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mu8cu)ar  cfTorts  and  want  of  rest  Ijecome  very  serious,  esj)eciaUy  if  the 
palitiut  haa  already  beeu  weakene(l  hy  esisting  lUsease.  The  iength  of  time 
the  sytaptpOins  last.  and  their  severitj",  are  very  Tario;i8.  A  čase  recorded  by 
Fool  (6)  gives  a  good  idea  of  the  severitv  of  the  s^mploms  which  can  occur. 
The  i>atieut,  a  boy  aged  15,  liiecoughed  iuceseautlr,  except  when  he  vina 
iLsIuep,  for  lwenty-8ix  wet'ks.  The  imw.t  of  tlie  attack  wa8  quite  midden, 
and  he  had  previoiisl^  had  tvvo  othtT  I»ut  miieh  less  severe  attacks.  The 
rate  of  hiccough  was  calculated  ou  thirtčcn  dilfeivut  occasions  in  this  čase. 
It  varidd  from  8  to  22  per  minute,  aud  from  430  to  1320  [ler  hour,  the 
average  l)emg  14  per  minut«,  or  840  \yeT  hour. 

The  aigniticance  of  hiccough  varies  with  its  cause.  Most  commonly  it 
significs  a  elight  digestive  disturbance,  and  is  of  no  importance.  Wheu  it 
occiirs  duriug  acuto  discuses  it  is  usuaUy  a  gravc  omen,  es^iectaUjr  in  cases 
of  peritonitis. 

Treatment. — Ordinary  attacka  of  hiccough  eitlier  soon  pa»«  olV  spon- 
taneousl)*,  or  are  readilv  amenable  to  some  of  the  familiar  reniedies,  such  as 
holding  the  breatti,  sippiug  a  glasa  of  vrater,  or  takiog  aeveral  decp  reepini- 
tioD8  at.  regular  intcrvals.  lu  caaeavhich  do  not  readily  pa^s  ofT,  a  draught 
oontjiiniu^  arouialic  spirits  of  ammonia  or  warm  applic^ttons  to  the 
abdomcn  may  be  tried,  or,  if  the  stouioch  is  obTiouaIy  overlooded,  an  emetic 
mav  give  the  de&ired  relief. 

The  more  obatjnate  cases,  unfortunately,  oft«n  fail  to  yield  to  any  of 
theee  reuiedies,  and  it  would  apjKsar  from  records  that  no  one  cbiig  can  l>e 
relied  upon  in  any  givcn  casc.  Among  the  preparations  vrhich  seem  to 
have  beeu  most  succcssfid  in  curiug  the  complaiul,  uitro-glvceriiio,  other, 
turpenLinu,  and  Uipiid  extract  of  ergot  niHy  l>e  meiitioned.  Most  observerH 
are  agreed  that  moq>hia  eserclses  but  Utlle  intluence  in  checking  ihe  con- 
dition.  Foot'B  casc,  which  haa  already  been  refcrrcd  to,  recorered  on  pills 
of  iodofm'm,  extr.  of  Indiau  hemp,  and  extr.  of  couium.  Uuder  this  tiTat* 
ment  the  hiccough  diminished  and  finally  reased.  Mechanical  measures, 
8uch  as  hUsters  over  the  origin  of  the  pbrenic  nerve  and  pre«8ure  upon  its 
trunk  at  the  root  of  the  neck,  and  dcpression  and  traction  of  the  tongue, 
have  beeu  practised,  and  the  last-named  method  appeara  to  have  beeu 
succeaaful  in  severni  caaes  whtch  had  failed  to  yield  to  medicinal  treatmenl. 

LITER  ATITRE.—1.  QpaIXb  Z>.rf.  o/J/rtrf— a.  AKUpiad.U^.—Z.  Z«i«orf,  188«,  vol.  i.— 
i.  Med.  Timts  ami  GasttU,  1881.— &.  On  ififfraitu  and  Si<A-  ItfodočJit.—i.  Brit.  Mat.  Joum. 
1S81,  vul.  ii. 
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Varittita — Doraal . 
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Jitlativc  Frcqueney^ 

U 

(it)  l/pper  End  o/  Ffmvr 

21 

Si;ptg     .... 

14 

(a)  Intractipsutar . 

21 

Methoih,  o/  Retluction    . 

15 

Patholojf^ 

31 

Aft^r-treiitment 

17 

CauKM  . 

21 

^K            OhtlacUf  to  Jtfliiction 

IT 

.Si^ji     . 

31 

^P            TrfdtiH^nt  o/  Unrttlttced 

17 

Dant}fr& 

22 

EpIPHVSEAI.  SEPARAT10N8 — 

Treatment 

23 

Anta-ior   In/erior    Spine    o/ 

(i)  Ntck  o/  Fcinur 

23 

IltHIR          .... 

18 

PatAaloffif 

23 

Upper  Epipkj/fis  o/  Femiir    . 

18 

Sit^     . 

23 

£/niihi/Xf*ii  llrad  nf  Fnnvr    . 

19 

TTratment 

23 

,        EfAjJif/fis of  Ursdt  T>'oeAanter 

19 

(c)  Grtat  IVochanier 

23 

FaACTcaKs — 

(i.)  Acetabuinm 
{a)  Rim 

19 
20 

GoXA  Vaka — 

K           (',)  Cavity    . 

30 

See  alto  "  Defonnitiea,"  toI.  ii. 

B.  BiSEASES  OF  (&te  p.  24). 

TNJUIUE9  tu  tlie  !iip  are  nuraeroiia  and  may  bo  anrious,  for  even  w!ien  tliey 
ure  cauaed  l»j  only  slijijlic  violence  tbe  effeots  upon  the  patient  are  often  far- 
roaching  aod  may  be  of  grave  iniport. 

Bbuised  Hir. — Coutuaiona  of  tlie  hip,  as  a  reauH  of  falls  or  bIow8,  are 
usuallv  (if  importaiice  (Hily  in  chiUlren  and  iu  old  peupli-.  In  uliildren 
because  they  niay  tonu  the  starting-jMiint  of  tuberculuua  or  otbpr  infettive 
tlisease  of  the  joint:  in  tild  pcoplc  because  a  contuaioa  of  the  Iiii)  often 
resemblcs  in  ita  sjiiiptuins.  ihough  uever  in  its  aigue,  a  tracturo  of  the  neck 
of  t!ie  ftiuliu-.  But  M  fall  ur  repeatcd  blowa  upou  the  great  ti^ocliaater  mav 
lead  at  any  age  to  enlargement  of  the  biiraa,  bcneath  the  itisf-rtiori  of  the 
gluteua  maxi!nu8,  or  to  a  remarkablc  form  of  chronic  osteaporosiB  kno\vu 
incorrectly  as  "  iuteretitial  absorptiou  ol"  the  ueck  of  thy  fcmur." 

S^mpfiuiis. — Iu  itH  siinpler  f«rni.H  the  Rympt()iiis  of  a  c<mtusiou  af  the  liip 
differ  but  Uttle  from  tbose  of  a  bruise  el8ewhere.  There  in  tendflrneaa  over 
the  part  atruck,  foUo\red  in  a  few  hours  by  8\velling  and  stifTness,  \vhicl)  Blowly 
diiMippear,  whil3t  the  skiu  pasaes  tlirough  a  succeasiou  of  coloiirs  due  to  the 
oxidali<)u  cbangca  proiluL'i;d  by  thn  Lissuiis  on  the  liaemoglobiu  of  the  extra- 
vaaated  blood.  In  old  j>eopIe  tbe  sbock  of  the  injury  is  Bometimea  .suOicient 
to  paraly!te  the  linib  for  a  tirne.  The  thigh  lies  motionleas  on  its  outer  side 
and  6Ughtly  abducted,  whilat  tho  uppcr  part  of  the  thigh  is  8woUcn  and 
tender.  It  is  by  no  meaus  eaav  to  aseertaiu  iu  thcae  cases  whether  the  pationt 
is  suHering  froni  a  bruise  or  from  an  intnicapsular  fnicture  of  tlie  fenmr. 
In  a  bruise  the  thigh  may  aeem  to  be  alightlv  lengthened,  and  the  great 
trochanter  maintains  ita  norraal  relation  to  the  anterior  superior  sj>inc  of 
the  iliuui ;  \vhil»t  iu  a  friicLure  there  ia  some  ahorU^ning,  and  tbe  troclianter 
is  displiiceil  and  no  longer  rotates  roiind  iteprojjKr  asiH.  Even  theae  guidea, 
however,  are  \mt  in  a  patient  who  snflers  frotn  ostcoarthritia,  and  an  attempt 
mu8t  then  be  niade  to  esitabUsh  the  diaguoais  bj*  uioans  of  a  akiagraph. 
The  proguosis  of  a  bruiscd  hip  is  goal,  but  the  practitioner  should  wurn  an 
old  persou  or  the  uiolber  of  a  delicate  child  of  certain  (<peeial  rluks,  whia]i 
will  1«  describeti  iinmediatelv. 

TTfalment. — The  treatment  in  the  aimpler  forma  consists  of  a  few  dajs' 
rest  in  bed,  <iaring  which  the  hip  niay  be  rubbed  with  an  embroeatioa  or 
may  be  ma«saged  by  a  skilful  shanipooer.  When  the  ahock  is  so  great  na  to 
make  ii  doubtful  whetlter  th«  injury  is  a  hruiBe  or  a  fracture.  the  pjitient 
muat  be  treated  as  though  he  were  suffering  from  an  intracftpsular  fracture. 

Aftcr-ffffcts. — The  poin  sometimes  continues  for  a  long  tmie,  and  is  in- 
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crcased  liy  exerci3e  after  a  severe  bruisc  upon  tlie  outer  side  of  the  tliigh  ia 
die  neighbourhood  of  the  greiit  trouliauter.  At  firal  there  is  uo  ahorteuiug, 
but  the  patient  limps  more  as  the  local  pnin  an<l  discnnifort  diniinish,  unLil 
iho  injiired  limb  is  found  to  be  appreckblj-  shorter  than  its  fellow  when  the 
thighs  are  measurod  froin  the  anterior  BUpcrior  spiDcs  of  the  iUa  to  the 
udJuctor  tuberclcs.  The  condition  occiirs  most  ofteu  in  old  people,  but  it  is 
liho  met  with  CKieaHiDualU"  in  young  adiiltH  who  liave  appftrently  been  healthy 
until  they  met  with  tho  accident.  The  pathology  ie  in  dispute,  and  the 
condition  has  been  described  hitherto  iinder  the  vague  expres8iou  "  interstitial 
abaorption  of  the  neck  of  the  fcmur."  Mr.  Arbuthuot  Lanc  has  lately 
advanced  good  reaaous  for  atuumiug  it  to  be  a  reeiilt  of  severe  bnuain<;  uf  tlie 
cartUt^ee  oovering  the  upj-er  part  of  the  head  of  the  fomur  and  tho  corre- 
spotlding  portion  of  the  acetabulum.  Tho  injured  cai-tiloges  and  the  under- 
lyiog  bone  become  abaorbeti  as  a  result  of  the  chronic  inlUimmntiou  tbus 
aet  up.  The  head  of  the  femur  becomes  altered  in  shape,  and  ihe  acetabulum 
heoomeB  deeper  and  larger  in  a  manner  simihir  to  that  seen  in  oRteoarthritia. 
The  great  trochanter  aeems,  therefore,  as  tliough  it  had  approecliod  the  head 
of  the  femur,  but  in  reHlity  the  tnx'.hanter  ccmen  nearer  to  the  rim  of  the 
acetabulum  because  the  head  of  the  bone  lies  deeper  in  ite  socket,  vrhilat  the 
length  of  the  neck  of  the  femur  remaius  unaltercd. 

The  proguoais  is  unsati8factory,  espocittUy  if  the  patient  ia  not  seen 
ontil  there  ia  \vell-marked  shortening. 

The  treatment  in  the  early  stages  consiaU  in  keeping  the  patient  in  bed, 
with  a  weight  and  estension  appUed  to  the  injurod  limb  to  remove  ali 
preasure  from  the  joint,  and  to  prevent,  as  far  ns  posaiblc,  the  continued 
ubaorption  of  the  bruised  cartilage  and  bone.  ^heu  the  shorteuiug  has 
oommenced,  the  {tilTerenu«  in  the  length  nf  the  lega  should  t>e  accurately 
adjuBted  by  a  thick-Boled  boot,  for  the  Umping  tends  to  increase  the 
abeorptioD. 

BURSAL  Enlabgsuents. — Blows  on  the  outer  Ride  of  tlie  hip,  injuries, 
expn8ure  to  cold,  and  certAJn  oecupations,  such  as  tailoring,  vrhich  involve 
prolonged  Bittinjj  in  l»ad  attitudes,  may  1«m1  to  pain  and  avreUing  over  the 
top  of  the  great  troehanter.  Aft<;r  a  longor  or  shortcr  tirne  a  well-defined 
swelUug  appcars  in  the  long  axis  of  the  limb.  The  BveUing  is  liniited 
abruptl}'  hy  the  femorol  insurtion  of  the  gluteua  niaximtis,  and  ia  due  to 
an  enlargement  of  the  bursa  lieneath  the  a]>oneurosia  of  thia  muscle.  If  it 
be  left  nntouched  it  open«  at  the  outer  side  of  the  thigh  below  the  level  of 
the  grcat  troehantor.  lu  unhealthy  people  it  ofteu  siii.ipurates  and  tracks 
far  nad  wide,  leaving  mfmt  tmulilennne  Kinu^ea,  but  it  is  not  often  amociated 
with  any  necrosis  of  the  bone  oven  whea  there  has  been  estensive 
suppuration. 

Treaiment. — The  treatment  consista  in  lajing  open  the  buraa  freely — hy 
cutting  through  the  fascia  lata  parallel  to  its  fibrea — turuing  out  its  content«, 
Ijreaking  down  ali  bridgea  of  connective  tiasiie,  acraping  the  wall  with  a 
flushing  ecoop,  through  \vhich  a  streum  of  boracic  lotion  at  a  temperature  of 
110°  F.  is  possing,  aud  aftcrward8  suturing  the  edges  of  the  wDund  and 
ohtaining  union  by  first  inteution.  A  draiuage>tube  may  be  iuserted  at  the 
time  of  the  operation  if  it  be  removed  twenty-four  hours  later.  Ttie  bursa 
ecmietimes  communioatoa  by  a  narrow  ohannel  with  a  small  subcutaneous 
ftbsoefls.  forming  a  "coUar-stud  "  abacess.  and  it  ia  important  in  dealing  with 
uich  au  abscem  not  to  overlook  ttic  poiut  of  cnmniunieaijou  U^tween  the 
ODiall  Hulx-utaneou8  abacesa  and  the  larger  one  mtuated  l>eueath  the  fnmia 
lata.  The  burna  lieneath  tho  the  ilio-psons  tendnn  (Fig,  l.io)  raay  also 
beoomc  enlarged  as  a  resnlt  of  injnry  or   from  infection  with  Eiyphilifl. 
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becoujo  slightlv  f1exed,  alKluct«d,  aud  rotat«d  outnanls.  Bub  it  is  not 
difliciilc  to  diHtiujjuish  nn  unlar^d  ilio-psoas  bursa  from  hip  lUsease,  )>ecauBe 
ihere  is  neither  Bhortening.  rigidity,  nor  t«nderne«8  of  the  jolnt.  The  treat- 
ment  con&jsts  iu  froelr  inciaing  the  bursa  after  it  bas  b(seu  exposed  throuuh 
H  skiD  iucision.  It  is  at)twhitolr  necci»ary  that  the  vrouud  should  heal  hy 
firet  inteution.  T!iere  are  oLher  bunce  in  the  iniiuediaie  neigbltourliood  of 
the  hip-jtiint  eitiiatcd  aa  is  »een  in  Fig.  1,  at  the  insertion  of  the  ilio-paoas 
tendon.  lietween  the  vastus  externu6  and  the  gluteus  inaximuB,  and  between 
the  gluteus  oicdius  and  minimus.  I  liavc  secu  tbem  aH  cnlargcd  in  diflereut 
pereoDS  cliicllr  na  a  resull  of  tuberculous  diseaao  or  osleoarlliritis. 

SPKAlSEl)  Hip. — Spruinsof  the  liip  are  generally  t!ie  reRult  of  sudden 
estension  of  the  thjgh  onmbined  with  ubduction,  aud  aro  rarely  caitsed  hy 
forced  Uexion.  ThfV  atlect  the  hip  iu  more  thaii  oue  way.  Sometiuies  a 
few  fihrcs  of  liie  peetineus,  the  adductor  brevis,  or  the  udductor  longus 
musclcB  NLTti  turu :  in  olher  cases  tlie  uapHular  ligument  is  \vreuched  aud  a 
litlle  »vnovitis  ensues;  whilat  in  others,  again,  the  ligamontuni  tere«  with  the 
fatty  titmiie  at  itn  ba.se  ia  suid  tu  be  ntppvd  l>eneatti  tbtj  tran^verse  ligoment 
of  thf  jnint.  Tbe  latter  arcident  liappens  w]ieu  a  juitieul  slii«  \vith  the 
thig!i  forL'ibIy  abdueted  and  at  the  some  tirne  fllightly  Hesod.  The  tJiigh 
beoomes  ererted,  abdueted,  and  appareutly  lengtheufd,  whil5t  its  movemcnta 
are  greaLly  haiuiKired  by  the  redex  H[Ktsm  of  tlie  surrouuding  muscles. 
Flexion  foUowt*d  by  rapid  exten8ion  nf  the  hip  sets  free  the  ligamenluiu 
,;bereB  and  restor^R  inimediate  use  to  the  limh,  which  should  then  be  kept  at 
TBBt  for  a  fe\v  davs.  l'Artiiil  rupture  of  the  mueclea  and  elight  inflamniation 
of  the  8ynovial  membrane  are  uaually  umeuable  to  rest  in  bealthy  peoplc, 
but  iu  unliejiltliy  |nfr8i>na  they  often  give  fim  to  much  trouble.  Tbui-e  uiav 
be  lainpno-!48  virlinut  auy  inijiairment  of  movement  iu  the  joint,  |>erhaj>a 
from  a  littlc  intei^titlal  uiyositis  or  from  slight  tcno-syDonti8  after  partial 
rupture  of  the  luuscies  or  iujurv  to  the  teudous  and  ibeir  aheatha,  or  if  the 
vpiovitis  of  tb<!  hip  bas  bppn  plaAtie  rather  than  »r-roiiR,  it  nmv  liave  caused 
local  adheHion.s  and  thicki^niiig  of  the  capsule,  The^e  conditiona  often  lead 
the  jjntieut  into  the  hands  of  tbe  hone-Retter,  who  rightlv  liebeves  the  mis- 
ehief  to  be  outside  ratbur  ibau  iusid«  the  joint  whun  there  is  an  abscncc  of 
jiaiu  ou  direct  piv»sure  over  the  [urt,  ur  \vheu  shocka  are  inij^nissed  upoo 
th«  hcel.  particnlarlv  if  jmin  is  felt  upou  using  the  heel  as  a  pivot  for  the 
l»ody  and  when  it  is  prfKliiced  by  8tr.»oping  forwards.  PaasJve  movement« 
and  the  breaking  dowu  of  tbe  adheaions,  with  or  without  ao  anfesthetio,  are 
of  great  serviL-c  iu  some  of  thf.se  coBes,  e8pecially  if  the  surgeou  lake  čare  to 
tix  any  ]>iiinful  njiot  )iy  presaing  his  thuuib  upon  it  nt  the  instant  wben  tlie 
forcible  movement  is  mude. 

WouNDS. — Wound8  of  the  hip  may  bo  injuro  the  surroundiug  tissues,  and 
even  the  cajmiile,  aa  to  lead  to  sericus  imiNiirmeut  of  tlie  movementfl  of  the 
joint ;  or  they  niay  canat«  a  8ticnndan>'  artbritiB ;  but  the  joinl  itaelf  is  80 
thoroughly  pfotec^ted  fn:»m  injury  that  it  is  hardly  ever  injured,  exoept  aa  a 
rusult  of  guuahota.  'i'\M  HweUing  of  the  capeule  fornis  the  moflt  certain 
sigu  of  injnry,eitberat  ouce,  aaa  reault  of  tbe  effusiou  of  blood,  after  a  shorfc 
intenal  from  an  increiute  in  the  tt}-novial  Huid,  or  quite  late  from  euppura- 
tion.  The  ewelling  is  felt  eiisily,  and  niay  ao  rniae  the  fenioral  artery  aa  to 
make  tbe  iml-t^itions  feel  euljcutaneous.  The  particular  dangers  of  the 
injury  are  liability  to  suppumtiou  aud  iinplicalion  of  the  polvic  organa. 
The  difltcuUy  <)f  reudering  tbe  joint  iinmobilu  forma  a  great  obataLle  Lo 
vnooeaaful  treatmeiit.  and  it  is  often  necettBiuy.  therefore.  to  exciae  thif  head 
of  the  femur  either  immeiliatL'ly  after  the  iDJury  or  at  a  Inter  i>eriod.  The 
ex[)erienoe  gaiucd  iu  the  South  Afričan  war,  howcver.  &howti  that  the  prcseut 
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gunshot  wotm<ls  of  jointa  are  liy  uo  iinfiinB  so  serioiia  ;i3  those  infliclcd  in 

{»revinua  camp;iij^8.     A  biillet  maj-  jwtfWfOin])let(;ly  Ibrougli  ii  jnint  wilbont 
Bading  to  permanent  impairment  of  its  functiou. 

DlsLOCATlONS  OF  TIIE  HiP  are  amoagst  the  rarer  forma  of  injurj*  met 
with  iu  general  surgiciil  practicB,  Tliev  are  the  result  oi"  cousiderable 
violpnce,  and  nearly  alwaya  occur  In  ailnUs,  tlioiigb  nioRt  surgeons  bavo 
seen  a  few  cases  of  tnie  traiimatic  dislwation  iu  t^hikIren  :  in  old  people  a 
fraoturc  of  the  neck  of  the  femur  u8ually  takcs  the  plače  of  dislocation  of 
the  hip. 

Paihology. — An  anatomical  examinatiou  af  tlie  hip  s1iowr  that  disloca- 
tion of  the  head  of  the  femiir  tnkes  plačo  more  easilv  in  somp  pnstiires  than 
in  others,  and  at  the  same  tirne  il  esplains  \vhy  the  head  of  the  bone 
generaUy  takcs  up  certain  (ixcd  positiona  after  it  bos  left  tbe  acetabulum. 
The  capBule  i)f  the  liip  is  strenglheninl  in  fR>iit  by  a  fibrous  expiiii8ton — the 
ilio-f^cranral  or  Y-sbapocl  ligrtnient  of  Bigelovr — ivhilnt  U-lnnd  is  tbe  iw;bia- 
capsular  bgameut,  estencUng  from  the  hack  of  tho  tuber  iRcliii  to  tho 
trochanters.  Of  thei<e  liganicnts  the  ilio-fenioral  (Fig.  1,  6,7,7')  ia  the  more 
important.  It  consists  of  a  thickencd  portion  arising  from  the  front  of 
the  ilium  just  beIow  the  antcrior  snpcrior  spine,  and  pjissing  dnwnwards  to 
be  iuserte<l  luto  the  whule  leugth  of  the  anterior  iutt^rtruchauteric  line  ;  its 
base  extpnd8,  thereforp,  from  the  front  and  «p|«5r  part  of  llie  great  tro- 

chanter  obliqueIy  acroas  the  front  of 
the  femur  to  jnst  belovr  tbe  lesser 
trochauter.  Tho  outer  and  the  inner 
y>arts  of  tlie  ligaineut  are  thicker 
than  the  iiitprnjediatp.  portion,  so 
that  the  front  fiart  of  the  ligainent 
consists  of  two  deuser  fascieiUi — 
the  outer  and  inncr  branchp~s  of  the 
Y-ligament — counected  together  by  a 
leas  denBo  laver.  At  the  back  of 
tho  joint,  in  addition  to  the  ischio- 
capsular  ligament,  the  eajaule  is 
strengtbetied  hy  nnnierous  tpndons 
and  uiuscles  (Fig.  2),  some  of  which 
aro  in  very  intimato  relation  with 
the  capsule,  \vhi)st  others,  from  the 
nature  uf  their  tendnuH,  ani  vt-ritable 
ligaments.  The  tendon  of  the  ob- 
turator  intcnios  mosule  (l'ig.   2,  5)  is 

FiiJ.  ff.— ThBAMUnnlaURetalloiiii  uf  lIwUip-Juint.    OUC    of    the    UlOSt     importilUl     of    tbeSS 
1.  Tho    icliitMis    iM*lin>i»    ctit   iihnrt ;    a.    Thn  .  .    *» 

jiuMii«  minitiiu*;  S.  Tu*  piTifomii*:  4.  Thp  stnictures,  hefauRe  it  lonnB  a  comjact 

!r'"TtV»^'^- ^n;;;rr^rT:"S'r.lr.ir,':^  aml  well-detined  l^md  or  tibrous  tissne 
friBoiri«;  ».  pn  nMurtt-«-  ^»i«rB-i.:  9.  Tf..-  iviug  luimediatclv  over  the  middie  of 

or  Ui«  feiDDr  aii«  Mpmite  of  tiie  .loiot  I«  pot  the  heiid  of  liiti  luninr.  Ot  late  year8, 
HXHVh";v'.^:.rri  '^l,i:nX^:^!^^x  howin-er,  fM,niewbat  t.)«  gre:it  an  im- 
&ii^S«V"^S.)^ '  *'"'"■    '^'  "*"*  portance  has  been  attached  to  it  in 

conncction  \Tith  dislocation  of  the 
hip  backTvards,  for  it  is  by  no  meaus  unusual  to  find  the  obturator 
iuternus  toni. 

Primanj  Dislocation  s. — Tbe  capsule  i«  thinneat  and  bast  protectod 
opposite  the  not^-Ji  in  tbe  acetabnlura,  which  is  situated  at  the  bottom  of 
the  joint  and  a  little  beblnd  its  vertical  axis.  The  acetabulum  too  ia 
6halIow  and  incompleto  at  thia  spot.     Wheu   the   thigb   is  tlexed  and 


p 


abdiicteil  tlte  heud  uf  tlie  ftiiuur  presBea  agaiiist  ihia  weuk  part  of  the 
joiat,  and  at  the  samo  tirne  tho  bgamentum  tere«  is  fuUy  relased.  A 
sudilea  and  violeut  uiovemeut  imparted  to  the  body  of  the  fcuiur  \vheD 
ihe  ihigh  is  tlius  beuC  aud  abducted  may  drive  the  head  of  the  bone  out 
of  ttie  ROckt!t  Lhruuj^h  a  rent  in  the  CApsuIe,  the  head  heing  diBplaced 
downward8  aud  a  little  l«u;k\vards,  whilflt  the  rent  in  the  capaiue  varies  in 
aize  trom  a  minimum  equal  to  the  diameter  of  the  head  to  a  lacemtion 
involviug  fully  twu-third3  of  circumlerencc  of  the  acetabulum.  Thifi 
aeems  to  l)e  the  usuhI  melhod  by  which  a  dislocatlon  of  the  f«mur  is  pro- 
diiced  so  that  the  conituon  priniai*y  ditdocation  m  downwardB  and  iuvrards. 
But  iu  some  cobcb  a  direot  doraal  dislocation  may  be  brought  about  by  the 
a])plicjition  of  force  to  the  adduoted  and  flexed  thigh.  fbe  head  oi'  the 
iKjne  ihen  escapes  above  the  Lendou  of  tht!  obturator  iuteroua,  if  the  Hexion 
has  only  been  moilerate,  helow  it  if  estreriie.  A  poriion  of  the  rim  of  the 
acetabulum  is  often  torn  oH'  in  direct  dorsal  cGsloeatiou,  and  in  every 
dUIocatiuu  a  contiimance  of  the  force  producing  the  injurv  mity  Icad  to 
fracture  of  the  pelvis  or  of  the  femur.  JIany  of  the  muscles  surrounding 
the  joiut  (Fig.  2)  may  hn  torn.  cithor  directly  {cg.  the  obturjitor  esternus, 
quadratus  femoria,  obtmutor  iuteruiis,  or  pvriformis)  by  the  head  of  the 
bone,  or.  aa  in  the  cuae  of  the  gracilii)  aud  adduct-or  longu»,  hr  o\'er8tr»tching 
when  there  has  b^n  extreme  abduction.  Injury  to  the  greJit  sciatic  ner\*e 
may  lead  to  ueuritis,  to  partial  |»anilysi3,  or  even  to  nipture  of  the  uerve. 

Secondari/  VisliKations. — Although  in  most  casea  the  tirat  positiou 
ASsunitMl  by  ihu  head  of  the  bone  aftt;r  it  fseapes  from  the  uuetubuhuu  is 
dowuwards,  &ubae4]uent  uiovementa  of  the  injured  limh  <:aU8e  this  to  be 
oaly  temporarj*,  and  the  head  passea  either  outvvards  or  inward8,  tho  tinal 
positiou  beiug  depcndent  upon  the  remnant  of  untoru  capsiilc  biudiug  the 
ahaft  of  the  feuiur  tu  the  rim  of  the  acetabulum.  1'rum  the  eliaracter  of 
the  capstile  the  Y-liganient  mont  often  remains  untom,  and  \vhea  tliis  is 
the  čase,  or  when  ic  is  onlv  slightlr  injured,  the  head  of  the  l)one  paeM6 
iuto  certaiu  weU-recogni8ed  poaitions,  forming  a  serics  kuowu  os  the  regulor 
dislocatious ;  but  wheu  tlie  V-Ugumeut  (Fig.  I,  6,  7,  7')  ia  complettdv  or  in 
great  i>art  de8troyed,  the  head  of  the  bone  mav  8tray  into  quite  unusual 
places,  and  a  series  of  irregular  or  anomalous  dislocations  is  Ihen  produced. 
It  shoiild  be  remembered  that  although  the  classilication  here  adoptod  is 
uueful  fiir  cliiiical  puriiusus,  aud  for  gtiidauce  in  the  i-eductiou  of  the  majority 
of  oaaus  of  dist(K'Jition  4if  the  hip,  it  is  by  no  means  ]Kit}iul(}gi<:uIly  uiHnimfce, 
aod  it  ia  for  ttiis  rea*]n  tliat  iu  some  cases  the  ordinarj*  niles  for  reductiou 
hj  mauipulatiou  fail  aIisoUitely. 

IUyuiar  Disloctdions. — In  the  regular  dislocations  the  head  of  the  femur 
pssaes  outvards,  rosting  upon  the  llium  either  above  tlie  teudim — ihe  dorsal 
iiUtoenfion  of  the  older  surgi-ons  (Fig.  3, 1) — or  below  tho  tendoa  of  the 
ubturat^ir  internus — tht  sciatic  diMocation  (Fig.  3,  3).  In  other  casea  the 
Iioail  of  the  femur  passea  iuwards,  either  iDwards  and  downwards  (Fig.  3,  2) 
— the  UitfToid  or  obturator  di&location — or  invrords  aud  upwarda  (Fig.  3,  ^) 
— the  pubic  or  suhapinouti  dislocalion — when  the  head  of  the  bone  lies  upon 
tho  horizontal  ramus  of  the  pubcs  just  internat  to  the  anterior  infcrior  spine 
uf  the  llium.  AH  inwan,t  disUx:atiottS  jiresent  the  same  geuiTal  charactcr- 
istics  i)f  abductiuu  of  the  thjgh  with  rotatiou  uut^ards,  and  witli  a  aiugle 
exc«ption,  ali  nut\vard  di^cKratinui«  uLuae  the  thigU  to  be  adducti^l  und 
rotated  inward8.  The  eiception  is  the  ajtlerior  ohH^v-e  dUlocatinn  when  the 
thigh  is  evertod  und  crui^ea  thu  opposite  one  high  up,  the  toes  beiug  turnod 
outwarda,  the  head  of  the  bone  lying  on  the  dorsum  ilii  just  bebiud  the 
anterior  inferior  spine,     The  V-ligameut  ia  intact,  and  the  dialouation  may 
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Le  couTert4?(l  into  tbe  ordiimry  doraal  ronii,  in  vliicli  the  thijjfh  is  inverted 
by  inwar(i  circumduction  of  tho  estendetl  limb  iicross  the  8yn]phy8i8  with 
iiiward  rotation, 

Whett  the  outer  branch  of  tlie  Y-Iigament  (Fig.  1, 7)  is  torn,  the  head  of 
the  femur  maj  paas  fonfvanls  and  upward8  until  it  lies  at  a  hjghor  level  thau 
when  the  ligament  is  intnct— «  snprttspimms  dishicaliaii  1«  tben  pniduned 
— the  limb  being  niuch  ehortentjd,  sUghtly  abdiicted  and  cverted.  An 
auterior  oblique  dislocation  is  readily  coovertt^d  into  a  supra^inous  dis- 
locatiou  by  ruptura  of  tbe  outer  brauch  of  t)ie  Y-!igfiment,  so  that  thia 
variety  may  be  proiliu^d  in  two  \vay«,  Hitber  by  the  head  pnnaing  outwarda 
and  upwards  or  inu-ards  and  iipwani8.  When  the  outer  branch  of  the 
V-ligament  13  torn  aud  the  liead  of  tbi^  femur  passes  outwarda  and  ba^>k- 
\vard«,  «n.  evrrted  dorml  dislocaiion  ia  pixiduccd,  ihc  limb  l)eing  cvertod  aud 
BUghtly  abduuttnl,  so  that  it  resembles  a  fracture  uf  ihe  iiet-k  of  tbu  femur. 
Fleiion.  addiir.tion,  and  intcrnal  rntAtinn  of  the  tliigh  rt'adily  convert  an 
everted  dorsal  into  the  ordiuary  in\erted  dorsal  dislucatiou. 

Wlien  the  iiiner  branch  of  the  V-ligament  (Kig.  1. 6)  is  torn.  tbe  head  of 
the  lx)ne  may  slip  much  farther  forvards  thun  ia  usual,  and  the  head  may 
lie  u]wu  the  pubcs  close  to  the  pubic  spine. 

Anoinalirta  I^ldvsaHom. — ExteuHive  liiistructiou  of  tiie  Y-Hganient  on- 
ables  the  head  of  the  fenuir  to  pass  up\vard8  or  do\vn\vards,  either  vertically 
below  the  acetabulum,  backwarda  upon  the  tuber  ischii,  or  down\rarda  and 
forwarda  into  the  perinouni. 

Jidativc  Frcqn€ncy. — Tht!  regular  dialocations  are  aaid  to  occur  in  the 
fo11owing  order  of  frequency : — 

,VJ  to  55%  dorsal  aljove  the  tendnu  of  tlie  ohturator  intermi«. 
20  to  25%  Hdacic  or  dorsal  beti.iw  ttio  bondon  of  thu  obturator  intemus. 
10  to  15%  thvmid  or  obturator  dislocntiotis. 
5  to  10%  pubic  or  subspiuous. 

SiffM. — Tlie  general  slgua  atteuding  a  diBlix:atioa  of  the  hip  are  an 
alt«ration  in  thr  fnngth  of  the  injuretl  limb,  diiainiHlieil  power  of  niovement, 
with  lv»cking  of  the  juint  in  certain  pusilions,  aiul  aa  alteration  in  the  axi3 
of  the  Limb.  In  a  simple  dislocation  there  ia  no  crcpitus,  and  vrhcn  tbe 
displacemeut  is  reducod  there  ia  m»  tendt'ucy  for  tlie  signs  to  reappear. 
But  it  ia  by  no  uieaua  unuaual  tt»  fiml  exlenatve  fraclures  of  tliR  pclvia  or 
femur  asancinted  with  dislocation  of  the  hip,  and  thtin,  as  \vell  aa  wben  a 
portion  of  the  rim  of  the  actitahulum  ia  sepanited.  there  wiU  be  both  crepitiia 
and  a  tondcncy  for  the  dislucation  to  rtfciir  after  reduetion. 

The  hip  ia  \vider  and  llatter  than  iUs  felh(w  iu  a  diirsal  dialtK^atinn  (Fig.  3, 7) 
and  the  injureil  limb  is  consiibrahly  shnrter.  The  thigh  ia  Rlightly  tlexed, 
adducted,  and  rotated  iuwai-ds,  ao  ihat  when  the  patient  is  erect  the  grcat 
toe  reats  ujton  the  instep  of  the  oppnaitu  font,  and  the  knee  touchea  the 
patella  of  tbe  uninjiin-d  side  near  the  iipj«r  uiargiu.  The  great  trochanter 
iiea  aoniB  diatance  itbove  Ni'laton'R  Hne — dra\vn  iVoin  the  anterinr  superior 
Bpine  of  the  iliuni  to  tbe  most  prominent  part  nf  the  outer  lip  of  the  tuber 
iachii— and  it  lies  undulv  near  the  diuc  spine  Ijecauee  the  head  of  the  bone 
ia  directed  backwar<l8  upon  the  dorauni  of  the  iliuui.  The  fcninral  voiiHola 
have  loat  their  auppnrt  owing  to  tbe  diaplatieinent  of  tlio  head  cf  the  ffimur, 
and  the  groin  appeara  therefore  to  he  undiilv  deej).  The  liead  of  the  femur 
can  generolly  he  felt  in  itd  new  sitiiation,  but  nll  ihe  niovements  of  the 
joint  are  greutly  hampered.  Klexion  is  most  free,  adduction  ia  dilticult. 
abduction  ia  iin^osaible.  When  the  head  of  the  Itone  Uea  belu\v  the  tendon 
of  the  uhturator  internua  (Fig.  o,  <?)  there  is  leaa  ahortening  of  tho  limh,  but 
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tlie  flexion,  adduction,  and  iuvendon  are  somewliat  more  marked  than  in 
the  doreal  fomi. 

Method  o/  rcducing  a  Bachoard  Dishcation  of  the  Hip. — lieduction  is 
brought  about  by  mauipulation,  vrhioh  ahouM  be  undertaken  inuuediatelj ; 


no.  s  — KIr  AalJrv  rtmjirt'' <lla|n^ftn>B  tU  kbii«  the IhMUoh«  »t  Uu>  lliiili  In  Uir  illftnriit  >!.-'i  >^!li,r<>i  nt  thr  ttil|[b> 

1 ntki  Iti 'llilrM>|M«llBr  m<tun  vt  the  nrr\   i>f  Ilic  r^miir.     fif.  t.  Tko   i  .'  '    '      i'  >lUloniUH 

uii(r«nta  aian   th«   iftmaiii    IIIL     Ho.  f .  IHBl<irsll<>ii   '>(  Ilir  rtiihl  feionr  dowti>  tlijTol'!  or 

olftiirstof  fnmmf ik    rif.  3.  »^tatlc  iJliioMlJoit  <>r  lh<  Hglil  bl|>.     ftf.  4.  (^Wc     j  .   .   .•  dioluuUkui 

or  tha  rigbt  Lhlglb     rif.  $.  lulnapMlu  meUirr  ut  tlw  iMfkoTthtrlghtliakur. 

but  if  tlie  patient  be  not  i*eii  iintil  some  time  uftcr  the  acoident,  it  is 
(KtU^r  to  defur  ali  manipulatton  iintil  au  aniu.sthetio  can  be  giveu,  aud  the 
aU-eniiit  luade  under  the  most  favourublo  oondicionfi  of  aaaistance  and 
poaitiun. 

Tho  patient  liea  flat  on  hia  bw-k  u|mju  a  mattreas  placed  on  the  floor, 
vrhilst  the  snrgeon  kneols  beaida  him  and  grssp«  the  leg  just  above  the 
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aukl«  \vith  oue  hiind  \vlulst  ha  jikces  his  haiid,  nr,  if  the  thigli  be  hea^T", 
hoolcB  his  Hlbow  b<ilnw  t-lio  haiu  of  tlie  lojurud  liinb.  He  thcn  fleses  the 
leg  upon  the  thigh  to  relftx  the  Imm-string  muscles,  and  the  thigh  ujion 
the  peUis  to  relux  the  Y-Ugaraent  or  other  portion  oi"  untorn  capaule,  and 
to  hriuj^  the  heiid  of  the  femur  Ik.'1ow  the  acetabulum.  Thia  poaition  ol" 
tlesicin  with  filight  aiidnction  ia  to  b«  inaintained  fnr  a  few  aeconda,  čare 
beiu^  takcn  uot  to  ftes  the  thij^h  too  mueh  lest  the  lit-ad  of  the  boue  pasa 
too  far  Ibrvvards;  the  tbigh  ia  then  i'ii]ly  abduuted,  rotated  out\vards  tu  ita 
utiuost  cxtent,  and  brought  dowD  to  the  couch  in  au  exteDded  poeitioii. 
The  movemeut  of  abdiictiou  briugs  the  bead  of  the  femur  froin  1hJow  and 
behind  the  ncotabuhim  to  th«  rent  in  the  capRule,  the  external  rotatinn 
stili  furtlier  roises  the  bead  and  causes  it  to  pass  through  the  rent,  \viulst 
the  exteusioQ  rephtcea  it  at  the  hattoiii  of  the  acctjibuluni.  ^^H 

If  rediictiuu  duts  nat  take  platie  the  heud  of  the  bune  wiU  pasa  inward^H 
and  the  dorsal  dialucation  will  he  oonverted  into  a  thvmid  or  sniispinou« 
disiilacement.  The  Bur^eon  need  not  be  discoiiraj^ed,  biit  he  should  rej)eat 
the  manipulatiou,  and  at  the  same  tirne  he  shonld  t'auiioU8ly  increase  the 
amount  of  adduction  and  inversion.  wbn8t  he  diminisbes  the  amount  of 
rtesitm.  He  mnet  uever  aUow  hia  ertbrts  to  bccouie  violcut  lest  he  frncturo 
llie  femur,  aud  he  sliould  romembcr  that  each  repetiliou  of  the  mauipulatiou 
is  bktdv  to  leiid  lo  furtluir  luaring  of  the  Hoft  lisaues  arcnind  the  jinnU 
'VVhen  the  r»^nt  in  the  capaule  is  »rnall,  a«  18  8hown  b}'  the  restricted  movan 
ments  of  \vhieh  the  ILmb  is  capable.  circumductiou  \vill  Erometimes  restore^ 
the  Iiciid  of  tlic  bone  to  ita  »ocket,  for  the  capsule  is  then  bo  sLort  tliat  the 
lunvumeut  uumpula  the  bead  tu  hujr  the  rim  of  tbe  acetabuluui  uutil  it  re- 
eiiters  the  cavity.  The  circuniduntiun  is  efTected  hj  Rweepin^;  the  leg  and 
thii^h  rtiund  in  a  wide  cirele,  the  patella  being  alway8  kept  tu  the  frout,  for 
tiie  urticular  surface  af  the  head  looks  ncarly  iii  the  same  directiuu  a«  lliSj 
internal  cund_yle  cf  t!ie  femur.  This  luethod  of  manipulation,  howbver, 
opeu  to  two  serious  objectiona.  It  liapjKins  sometinips,  after  an  apparentlj 
Buccessful  reduction  of  a  dor*»l  di8loc4ition  iiy  free  eirt-uniduction.  that  th( 
kuee  remains  l>ent  \vhilet  the  thigh  cootinues  flexed  on  the  pelvis  and  is 
abducted  aud  rotatod  outwanIa.  This  want  i»f  freodum  is  due  to  tlic  fact 
that  the  aciatii;  nrrvH  is  strt^tcbod  ovlt  tbe  froiiL  of  ttitj  neck  of  the  femur, 
lyinf4  first  beneatli  tbe  inner  portion  of  the  capsule  and  the  tendon  of  the 
psoaa,  and  then  deacending  through  the  rent  in  the  muscular  wnll  of  the 
thigh  to  the  adduct<Jr  magnus.  A  second  objcctiou  to  the  luethml  of 
rt'(]iu'.tiou  by  tiircuuiduetiou  is  tliat  a  part  of  the  capaiilo  inay  beconie 
folded  over  the  head  of  the  bone  and  may  thus  prevent  reductioo.  ^H 

lu  tbe  thyroid  or  obturator  dialocutiun  (Fii^.  3,  ^)  the  injured  thigh  is^l 
longer  than  tla;  othcr,  tliough  too  much  reliance  niust  not  be  phiced  ui)ou 
this  sign;  it  is  abduct«d  aud  flexed.  Tbe  hip  ia  flattened  and  the  great 
trochanter  Js  lees  prominent  than  nomial.  The  toes  point  forwftrd8.  Wheu 
the  head  of  the  bone  lies  in  the  perineum  there  is  luarked  fiexion  and 
abduetion  of  the  thigh. 

Keductiou   is  accouiplisbed  by  ]'3aciug  tbe  patieul  suplue  aa  befora,^| 
The  surgeon  then  tleses  tbe  leg  im  tbe  thigh,  the  tliigb  on  the  abdomen,'^" 
adducts,  inverts.  and  brings  the  thigh  downwai-d3  in  extenaion.    This  form 
is  usually  easler  to  reduoe  tlian  the  dorsal  displaoement. 

In  the  pubit:  dislocatiun  (Kig.  3,  .f)  the  hip  is  tlattencd  aud  the  great 
tr(K'.hHuler  lies  above  Nelatuu'«  \inv  and  uearer  to  the8yuiphyais]Mibis  than  is 
natural.  Tbe  thigh  is  phnrtened,  abducted,  rotated  outffards,  and  8lightly 
ttexed.  The  femoral  nrten.'  is  displaced  inward8  aud  the  head  of  the 
bone   can  bo  felt   in   its  new   poaitiou.      This    form    of  dia^daceuieut 
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■tame«  attended  bj  gveat  pun  in  tbo  course  or  tb«  Anlcrior  cnitul 
tuerve. 

HedactioD  is  IvtMight  about  in  the  same  manner  as  in  tlie  oblurator 
JTarietj  hy  flexiiig  the  leg  on  Uie  ihigh,  the  tbi^h  on  the  abdouien,  thea 
[adduct,  inTftrt,  and  bnng  dovn  in  full  estension.^ 

bed  foT  a  favtuigfat,  tbe  injnnd  limb  being  plaoed  \xi\\o 

baikdaged  to  a  long  oiitade  ^lint.      PasoTe  movement  iiui>'  i\w\x  be 

' ,  but  the  patieat  dioald  not  be  alloved  to  waUc  abotil  for  at  lensl  8ix 

after  the  aocident,  thougfa  he  nu^  be  pennitted  the  iise  of  crutcbea. 

doration  of  treatmeut  in  a  caae  of  dislocatiou  compUcated  b^  IVaotUTe 

[vrill  ncoessarilj  be  prolonged,  and  avvi^ht  and  t!Xt«naiou  sliould  bu  appUed. 

Thr  proffnatis  nfUr  reduction  wiU  c^pend  tipon  the  nature  of  the  injnij 

id  the  eaae  vith  which  tbe  displacement  bas  been  i^duced.     It  is  good, 

suople  cases.  but  tlie  patieut  shoiUd  be  narned  thal  the  accident  may 

:ur,  tbat  there  may  be  somo  pemiaueut  lameucss  froui  injurv  to  Uie 

inscles,  that  tbere  inay  be  some  neuritis,  und  ibal  it  mav  furm  the  slurting* 

)int  of  diaeaae  of  the  joiut. 

Th€  obttticUs  to  rrdiiclion  are  numeroua  and  are  aometimca  instiperable. 
^ne  of  the  most  conunon  appears  to  be  dne  to  Uie  fact  tbat  ibe  «ui{isule  bas 
in  tom  from  tbe  neck  of  the  femiir,  ao  that  it  hangs  os  a  coveriiig  over 
aoetabulum  and  prcventJi  tbe  bead  re-ent«riu^  tbo  sockel:  in  othur 
a  part  of  tbe  uhtumlor  ext«rnus  is  torti,  and  tlie  muncular  tibrea  are 
led  before  the  head  into  the  acetabuluni,  \vbiUt  in  vet  olher  cases  the 
jead  of  the  femur  may  lie  os  it  wcre  "  in  chanccrj- "  l»etween  the  tendons 
>f  the  pjTiformis  aud  the  obturatur  intcmus  muscloa  (Fig.  2, 3  aud  5).  When 
[the  capsule  has  beeti  pusbed  into  the  aooket  fruoi  the  doivjil  a^jiiecl  it  maj 
jmetinies  I«  remuved  by  desingand  abducting  the  thigit.  whilst  if  it  haa 
itered  from  the  thjroid  aspcct  Hexion  and  adduction  of  the  femur  may 
)lacc  it.  After  eugagiug  tbe  iuverteil  oapsule  the  femur  shouM  he  n>tulcd 
iward8  to  tighten  thtt  Y-Hgnment  und  drive  tlie  bead  wu1I  into  the 
italiuliini,  whil8t  at  tbe  s»me  tinie  the  kiiee  is  raiaed  aud  the  capsulo  or 
mscie  is  thus  removed  from  ita  cavitv. 

The  irreducibilily  in  long-stumling  dislocutions  is  duo  to  causea  othor 

lan  tboao  just  meutioued.  tliough  the  caj^iaule  again  phi}'«  au  imjnrtaut 

rt.     When  tlie  cavity  of  the  acetabulnm  remnios  unoccupied  the  lom 

ipsular  ligament   falltt  over    it,  and    the    8tnmi>    of    Ihe    ligamentum 

iindergoes    iDtiammatory  changes.      A  proUrcmtion   of  conuectivo 

le  celLi  takeH  placu,  and  the  socket  becranea  occiipied  ivitb  connective 

le  vvliich  i.H  at  Krst  Hoft,  hut  snon  hecomea  dense  and  ftbri>iis.     ]f  tbo 

IDt  in  the  capsule  is  ouly  u  smiill  ono  it  often  hcals  early,  tind  Iius 

m  found  completuIy  repaircd  eightecu  dava  Hfter  the  diHlouition.     T!ifi 

lent  terea,  totr,  shovvs  remarkahle  povers  of  reimir,  and  u  nmv  iind  very 

ilete  joint  may  lie  fonnoii  at  the  pUce  where  ihe  hc»td  liea  in  iU  new 

ion.     The  shortening  of  the  musclefl  aud  tendons  inserted  into  the 

<  Mr  SLarrock   hn«  recentlT(rA<  BrititS  Midicnl  Jmimal,  i.  1900,   p.   Ht>)  rn<lii(-(^  two 
iiUr  ilinlcH^tioti*  »f  th«  hiii  uy  the  fulltiwin^  iiiftni|iulftti<iii :  T)t<t  iMttcut  tMiin^  airMMtliftiMKl 
Uid  iipon  bis  b«ck  ob  tbo  iloor,  tbv  iurgvon  knwU  uj^on  bia  htt  kn««  wli«n  the  li>ft  hip 
,  dUlomtc-J,  Biiil  on  iti«  left  niiie  o{  tho  patieuL     Tli«  |iAtieiit's  tliigli  is  Ui«-u  CArcfuH)*  flfit4 


;bt  uifilr,  nn<l  nhilr  tliia  U  being  iloue  tho  Ictf  )■  bIm  fliricil  to  ■  H^bt  *i|rIc  *"■'  '*)|J 

riiiht  kae*  of  thn  *UTH*an.     Tb«  »u"  ' 
tb 

I 

■vjoiIa  Tur  &U  varieti««,  by  dr»wiiig  tbe  fooi  «w4y  fnmi  tbe  tiiifldl«  liuu  atMl  1(ur|r|Hi(  tb«  kar* 


e  moat  pn>niin<'iit  iMrt  of  ihi  oftif  on  tbe 
miv  ](ru))eil  uith  liie  left  harnl  sdJ  thn  rondvli-H  ol 
igh  it  irien  »bdocted  for  thjrroid  djftlocAtion»,  iulinir(«<l  for  donml  iikI  i^uMr,  bikI  mtat«tl 


iMrt  of  ini  oftIT  OB  the  rljfht  itne«  of  thn  *UTH*an.     Tbo  »ukt"  ■■ 
flrailv  ](ral>))eil  uith  liie  left  harnl  sod  thn  roti'lyb-H  of  th«  fi-mur  wtlb   ih«  ri|{lit     TU* 


y,  TnctluN  is  iKivr  iu*de  bjr  stoMliljT  tLeftnaHog  ib«  »tiklr,  tb«-  aiirffouu  imiuk  bt»  kn«* 
tbe  ftiliTuni :  tb«  pkticofa  Iftg  makea  ft  moit  povcrful  itwT.  Tb«  tb^h  i*  tbvii  rutAt«d 
twanU  aml,  wbi)u  Uii«  i*  \xiug  iloue,  the  head  of  tli«  femur  bUini  into  tb«  ueUbiiluiu. 

VOL.  V  2 
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uppiir  euil  of  Ihe  femur  aiid  fibrous  lulliL-ftioiis,  or  a  uew  capsiile  formed 
aliout  the  Iieail,  greatlj  luilitate  against  the  8iu!ciift3fiil  redutition  of  old- 
staudiug  dislocationa  of  the  hip. 

7'he  Ireatment  of  nnreduced  dUlocations  of  long  Btanding  is  one  vvhioh 
may  reqiure  the  most  ansious  consideratiou  of  the  suigeon.  It  couaists 
nece88ari)y  in  leaving  the  }>atieiit  aluae,  in  Bubcutan&oiiB  diviiuon  of  Lha 
contracted  iiiuscios  and  tendons,  in  O8teotomy,  in  arthrotomy,  or  in 
cxcisioa  of  the  head  of  the  fumur.  AVheu  the  iutionveniencc  ia  slight  and 
tlie  difilocHtiou  of  loiig  atandiug  it  is  gem-rallv  wise  to  leave  tlie  ptitieut 
alone,  Iint  \vlien  lie  is  crippled  and  in  paia,  arlhrotainj  and  exi;ision  of 
the  head  of  the  bone  aeeni  at  present  to  oHer  the  most  satiafactorv  roaulta. 
Artbrotomy  oousiste  in  cutting  down  upon  the  aceiabuluui  by  au  incision 
plaini<;d  to  perrait  casy  aoccas  to  the  grcat  trochanter.  In  the  niajority  of 
uHSfiH  tliis  \viU  l)e  found  to  be  iu  frtmt  of  tlie  joint  along  a  lin«  separaling 
the  po«terior  border  of  the  tcnBor  fast-iie  femuriB  fn^m  the  glutens  medius. 
The  head  aud  neck  of  the  femur  are  tbeu  laid  bare,  and  ail  the  muacular 
attachments  are  divided  as  low  as  the  lessijr  trochanter,  until  the  whoIe 
upper  end  of  the  bone,  inchiding  the  great  trochanter,  is  absoUitely  free, 
the  divisiou  beiug  subperiostcal  as  far  as  is  possible,  and  the  proximity  of 
the  great  suiatiii  nerve  mit  being  overliKikeiL  The  acetabulum  is  tlieu 
excavated  and  enlargetl  sulfictentlv  to  allo«  the  head  of  tlie  femur  a  ready 
eutninfe.  The  head  is  replaeed  in  Ihe  socket  thus  pi-epared  to  receive  it, 
the  \vouad  is  closed,  estcnsion  is  appUed,  and  the  ]imb  ia  tixed  for  at  lea«t 
a  muutli  iu  a  posittou  of  slight  ubduction.  £xoiaiDn  should  only  be 
perfornied  \vhHn  arthrotoniy  bas  failed.  ur  ia  manife8tly  impossihle,  for 
though  it  gives  the  patient  a  uaefid  limb  it  s\m  gives  him  a  shortened  one. . 
"NVhen  on  cscision  has  been  docided  ui>od,  Ihercforc,  os  littlc  of  the  neck  as 
possible  «ii(uild  lie  reiiioved. 

Olber  dirticTiltiea  niav  al»o  aiiae  in  cmnuection  with  a  dislocatinn  of  the 
hip,  and  chief  amongst.  these  are  ibe  cases  where  the  dialocation  is  eom- 
liound  or  when  the  femur  is  broken  in  the  upper  third.  In  the  leas 
serioufl  uaaes  of  compaund  dialocatiou  the  \vouud  and  Llie  surrouuding  Bkin 
ahould  he  tlu>roughly  cbMnsfd,  and  the  head  nf  tlie  bon«  should  thon  be 
gmded  into  the  soukct.  the  wouud  being  enlarged  if  it  be  necessarv,  but 
uoro  oftcn  it  will  be  neces«i,ry  to  cscise  tho  head  of  the  bone.  iUnputatiou 
ia  9o  latal  an  operatiou  tUat  It  should  be  avoided  except  as  a  very  last  * 
re.8nvire«.  But  when  it  ImH  U>  bii  dunu,  tho  operation  »hmild  not  be  delayed 
until  intlanimatiou  and  auppuration  Iinve  made  alt  the  tissues  higbly  vascular, 
08  harmorrhage  is  the  chief  danger  of  this  oiicration.  AVhcn  the  dialocation 
is  conipUeated  by  a  fracture,  an  inciaion  muat  bn  umde  alung  sueh  a  line  as 
wil!  enabl«  the  head  to  be  replaced  and  the  fracture  to  be  united  with  stout 
silver  wire.  The  bulk  of  the  eoft  tissues  eovering  the  injured  hip  will 
aometimea  render  impracticabic  aDy  operation,  and  the  surgcou  must  then 
be  coutent  to  leare  tho  dislocation  nureduced  and  secure  union  of  the 
fracture.  The  Rut>aequent  Ireatnitiut  \vil]  d«pend  upon  the  auiount  of  move- 
ment  which  the  patient  obtains. 

Epiphvseal  SKrAUATiONS.  —  The  antcri^  in/erior  spine  of  the  itium 
has  attaelicd  to  it  the  strnight  head  uf  the  rectus  femoris  luusclo,  whieh  is 
reudered  taut  wheu  tho  hip  ia  extended,  Llie  refleuted  head  being  tighteuetl 
when  the  rectus  is  uaed  to  extend  the  knee  during  tlexion  nf  the  hip. 
Separation  of  the  epiphvsis  of  the  anterior  inferior  spine  of  tho  ilium  is  the 
result  of  inuscular  foree  transmitted  through  the  sUaight  head  of  the  rectus, 
and  bas  occurred  in  youug  adulus  wlio  were  just  licundlngoITat  the  begiu- 
ning  of  a  race,  wben  they  had  been  standing  with  one  leg  advanced  and  bent 
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both  at  the  hip  aml  knee  whil£t  the  injtired  leg  was  straight.  Tlie  ajniptomii 
were  sudden  Imt  not  very  severe  pain,  lIexion  at  the  hip  and  knee  with 
crepitus,  somctimes  ditUcult  to  obtaiu,  as  ouI,v  u  saile  of  bone  may  be 
detached.  The  Lreutment  eniisi.st.s  in  the  applicatiou  of  a  plaatcr  of  Paria 
Bpiua  for  a  inunlh.     The  pniguosis  is  goiid. 

Thf  rpiphifseal  htiid  o/  t /te  /r.  m  ur  mnv  be  separated  nt  any  lime  after 
the  age  of  4  years,  thougb  the  accideut  is  most  common  bet\veen  the  agea-of 
14  and  18  ^eiira.  It  ta  probablc  that  in  uarly  iufaDcy  the  wholc  upper  end 
of  the  feiiiiir  luav  be  detached  IVum  l\w  shaft,  bul  iu  ulder  uhildreu  it  ia  an 
intnu'.apHiitjr  m^paration  uf  tlie  cartihiginoii«  head.  Th^  iitrideiit  hap[>en8 
as  a  resvdt  of  direet  iiijury  to  the  outer  side  of  the  tlii;?])  hehnv  the  great 
troehonivr  wl]cu  the  leg  ia  addueted  uud  semiHesed.  The  iujiired  Uiub  is 
everted  owiag  to  the  W6ight  uf  tlie  leg,  and  there  ia  alight  flexiou  with 
abduetion  or  adductiou.  The  everaion  is  Hometiinea  replaced  by  iuveraion, 
due  perhaps  to  the  lower  fragment  heing  plaeed  in  front  of  the  upper  part 
of  the  bone.  The  great  irochanter  is  luure  prominent,  and  lies  hiyher  on 
the  injiired  than  on  the  uniiijvired  side.  and  when  the  separalion  is  complete 
there  is  miiHled  crepitus  with  very  oonsiderable  shortening.  The,  amount 
of  muvoment  varies  with  the  separatiou  of  the  Iragments;  it  is  U8aally 
aligbt,  but  wheu  the  periusteum  remains  unturn  tlie  patient  may  retain 
conaiderablR  ]»ower  over  his  leg,  for  the  i^rioateuni  covering  a  growtng  bone 
is  relativolv  thicker  and  stronger  than  that  covering  a  mature  bone.  The 
pain  varies  greatly,  but  it  scems  to  be  8omcwhaC  Icas  severe  than  iu  a 
fracture  of  Ihe  utxk  uf  the  femur. 

The  injurj  has  U)  \tis  iliatingniahcd  froni  u  traumatit;  and  from  a  uon- 
genit-al  diKlocatii'U,  from  a  fracture  of  tbe  oeck  of  the  feiuur,  froin  hip 
disoasc,  and  from  a  siraple  bruise.  The  Kbntgen  ray8  holp  matorially  in  the 
diagnuaia. 

The  prognoeis  is  generally  good.  Bony  union  occurs  unlesa  wide  separa- 
lion with  laceratiou  of  the  perioMteum  leada  to  non-nnion,  an  unfortunate 
result,  whioh  ia  most  likclv  to  occur  in  childrcn  who  have  been  aUo\vcd  to 
movo  the  Umb  uarustrictedly  iu  oon&equeace  of  failui-e  to  recognise  the 
nature  uf  Ihe  injury.  Souie  inipainiiunt  »fgronth  mav  take  plače  in  the 
upper  third  of  ihe  teraur,  leadmg  U>  alteriitioim  iu  the  head  and  neck  of  the 
^^nc.  fliiuulating  the  rachitic  doformity  knmvu  aa  coxa  vara  (see  p.  24). 

The  treatmeut  cousists  iu  the  appUcatiou  of  a  wcight  and  csteuslon  for 
tlinK)  wL'ekH,  aflt^r  whiuh  thu  [Mttient  ia  alhme«)  to  uo  about  on  cnitehes 
either  in  a  Thomas  splint  or  with  u  p<,iropla«tic  spunt  fitted  round  the 
pelvis  and  extending  down  the  outer  side  uf  the  thigh.  The  prognoeis  is 
gf>od  though  the  repair  is  Rometimes  8Iqw. 

Thr.  efiiphtfsis  o/  tht  ijrrnl  trochanter  may  be  aeparated  betveeu  the 
thirterntli  and  Hixtt'enth  Vf^ars  of  age  generallv  by  dire«t  violenoe.  a«  by  a 
fuU  on  the  hip  or  a  blow  on  the  great  trochanter.  though  the  iujurv  ia  not 
nix:essarily  suvere.  Iu  manj  coses  the  displaoemeul  is  shght,  but  when  the 
sejHiration  iit  eumplttto  the  epiphysia  is  drawn  upwards  and  8omewhat  liack- 
vards  and  inwanis  bv  the  glut»i  and  rotator  umacles.  Crepitus  niay  ur 
inay  not  \x}  felt,  but  there  Lh  nlvrars  juiin.  swclling,  and  extravaaation  over  the 
aeat  of  injurj-.  The  prognoais  is  by  no  meaus  good,  for  several  of  the  recorded 
CAStis  havedicd  uf  septic  poi-souing.  A  luiigexterual  splint,  interru])ted  atthe 
hip,  aliuuld  be  ajtplied  aa  ai>ou  nn  pussible,  and  thu  palieul  musl  be  čare' 
fuUj  examined  from  day  to  dav  t«  diaoover  wh6tlier  he  l»a«  any  svmptom« 
nf  infeiHivc  osteomyeliti8.  If  nece8aary  an  inoiaion  shonld  be  made  d.owa  to 
the  Imiuo  tttfore  nn  abncess  furnis. 

KBACTUitES  OF  TUB  Hll*. — Tfte  acetahulum  mar  be  broken  eithiir  through 
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its  cavity  or  along  the  rim.  A  fuU  iipon  tlie  irochanter  mav  cause  a  simple 
fiasiire  cxlending  acroas  tl\e  aocket,  it  miiy  Hplit  the  acetiibultiiu  iuto  its 
tliree  L-onstitnent  part«,  or  it  may  drive  the  head  of  the  femur  tlirouj^h  tho 
base  into  tlie  pelvis.  fiasured  fractures  jp^ve  rise  to  few  sviiiptoniR  in^sides 
paiii  and  lameaesa,  and  even  wlicn  therc  haa  lieen  coDRideruMe  displace- 
meat  of  tho  fniguieiits  in  the  moro  severe  fractures  most  of  the  recorded 
casfts  have  been  diagnos«d  as  esamplne  of  frauture  of  the  neck  of  iho  temur. 
Such  errors  \viU  probabIy  he  lese  frequent  in  the  future,  aa  the  RLiutgeu 
raya  can  be  utUiaed  when  there  is  anv  doubt  ae  to  the  uaturo  of  tlie  injiirv. 
Wheii  the  bead  of  the  bone  ia  driven  into  the  pclvis,  pressiirc  upou  the 


tii%IH'Uii:--n       l']i«<lr(AlU  of  tlii;  ivlllit   iiuy  lie  accu   lu  vi>l.   IT.  p.  S3.    (Prom  K  [ihot<)gn{>ll  b}'  Hr.  (!•  S. 

great  trocJiantercauees  deep-aeated  pain,  and  there  is  often  evidenco  that  the 
[»elvif.  viscera,  ef«i)ecially  thit  bbidder,  have  sostained  aerioiis  injury. 

The  pn^guuaiM  of  fissurwi  fracturos  of  the  mictiibiibiiu  is  favoiirable,  but 
when  tho  btBtd  of  the  bone  bas  \himi  driven  tliniu},di  the  }»ase  the  injurr 
oft«n  proves  fatal.  either  al  once  froin  ahock  or  aftor  a  tirno  froni  prolonged 
suppuration  aud  septic  absorptiou. 

In  tbc  »iuipler  forniii  of  injiiry  the  trcattuout  cousists  iu  keepin);  the 
paLient  at  reKt  \vith  a  jielvir  liand  and  a  vfeijjht  nnd  estension  nn  the 
injurod  side.  Thia  mav  h«  repbic«d  by  a  phiBtor  of  Taris  spica  at  the  end 
of  fiix  week3.  after  which  the  patient  is  aUuw6d  to  go  about  im  crutchea 

Kractures  of  tho  rim  uf  the  acetabulum  are  iiHuaUy  n88(x;iat«d  \vith 
direct  dorsal  di.slocattonH  of  tlie  femur.     The  itymptom8  are  tht«e  of  a  dis- 
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location  of  tlie  hip  U;iukwarils  \vilh  Um  aiUlitioa  of  crepilus  and  a  great 
tendencv  for  the  iii«i)ljicBmt*Dl  t»i  recur  after  reduclion.  The  proj»no8i8  ia 
not  very  got>d  since  jiermanent  lauieuesa  mar  occur  from  the  iini>n98ibUity 
.of  keeping  thc  he4il  lA'  the  tcimir  in  the  aceulmlum.  The  tivutmeut  con- 
siste  iu  reduciug  the  disluuiitiuu,  and  afterwiirds  upplviug  a  Hi>dgeii'8  spUnt 
(voL  iv.  p.  IVA  and  Fijj.  4)  for  a  iiionth  nr  Bix  upeks  alter  tlie  Jitx:ideul. 

Fracturts  of  the.  Uppfr  End  uf  tht  Fevmt. — Although  intracapsular 
Jractures  of  tho  neok  of  thc  femur  generali)'  ocour  in  i^ersons  over  60 
veors  of  age,  they  are  undouhtt-dlv  mot  wit)i  as  rare  aocideiita  in  children 
in  ODQaequenGe  of  injune.H  td'  Iht;  Kiiiie  nature  hiit  of  Komenhat  greatčr 
Beverity  than  those  cauaiDg  a  He^>iiratit>n  of  the  epiphvHis.  The  fnicture  is 
commou  iu  oM  (leople,  because  the  chaiigos  which  occur  iu  the  l>ono8  as  a 
result  of  increaaing  agc  are  cdi>ecially  iiiarkcd  in  the  up]*er  tltird  of  the 
femur.  Ttieae  atrophic  ehauges  lwid  Ui  an  eulargeniuut  uf  ihe  cancelli  in 
the  neck  of  Ihe  fetiiur.  vvliilst  the  eomp;ict  Uyer3  of  I»one  undergo  u  procesa 
of  absori^tiou  which  rendera  them  pjirticalarlv  Uable  to  yield  when  they  are 
suhjected  t"  a  slmin  or  tivist.  The  i isteopirosis  ia  csjieciallv  marked  iu  the 
denser  laver  of  lxine  which  reachcii  from  the  imder  part  of  the  hea»i  to  the 
leascr  Irochanter — kuowu  os  tho  caUnr  fanomlf  of  MerkcL  Iu  women,  too, 
the  neuk  of  the  femur  tiuH  to  nilhatand  a  greater  straln  iu  supporting  the 
weight  of  tlie  trunk  than  in  men,  for  in  vvmncn  th(>  wi(lih  of  tlie  haunch* 
bones  causes  the   neck   of  . 

the  femur  to  form  with  thc        i    /'^'^'^^  /^^"^"^^  icrcsT  or 

Blmft    au    augle   whii:h    la         |  (C        "'^k;^^*"^  Vli  lUUM 

ne-arer  a  right  angh'  than  it 
is  in  the  male  pelvin. 

An  intraciijisular  frac- 
ture,  therefore,  ofteu  occurs 
in  peraona  n\-er  60  yeara 
of  age,  and  in  \voinen  iiif>re 
ofteu  thnn  iu  men.  Kulis 
ui>on  the  feel  or  kneea,  aud 
blow8  upon  the  front  of  the 
great  trochanter,  are  psir- 
liculjirly  hkelv  to  pro(iuee 
nn  iutnLCii{)Sular  friiclnrc, 
uud  it  ia  oftrn  numirkahle 
how  ahght  au  injurv,  e-t*|»eci- 
aUy  it'  a  tviating  fon«  be 
applied,  '\»  aullicieut  to  cauae 
it.  The  aigna  (Fig.  3,  .7) 
are  eversion  of  tho  limb 
vrith  sUght  ehoncniug. 
Tlie  great  ti-ochauter  ia 
lenB  promiueut,  HeM  higlier, 
and  ia  aituated  nioru  |Hts- 
toriorly    on     the     iujured 

llinit  mi  t.lip  iminiiircil  niili*  1^.  L— lihucntn  lo  aliin«  Um  riuiimv  m  wltk<b  tb»  lUo-Uhtol  tand 
lliaU  OU    lUe   UUinjUrVU  BHIL.  b-cnmUTr-UMJ  t«  «,  lalr»mp.ul.f  f«rt»»  .*  Ihe  rcliiiir.    11.- 

Id   a   fl!W  CaMŽS  ihC  everaiOU  »11mlnUi»«l  r-^nnnr*  "f  tliB  ilui-llhl«!  \m\i\\  nn  Ib*  »SticUd  ald* 

ta  reiilaceil  iiy  mverhion.  ..nbrt.juT  i»(iouwr«iMwr-.  (ftoiptAiiu-oro«  m«  B««r> 
Crepitue  may  be  obtain«! 

by  drawing  the  thigh  downward8  and  rotating  it  inwardn.  but  it  ia  not 
uiiuallv  weU  iiiurktfti,  uor  ia  it  neceaaju-v  to  ohtaiu  it.  The  fascia  lata  ta 
reUxed  (Fig.  6)  l)elween  tlie  great  trochanter  and  the  creat  of  the  ilium 
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in  oon8equeiice  of  the  losa  of  rematauce  which  is  uonnal!y  uPrered  through 
thB  neck  of  the  femur.  Pain  oi  a  8tiirtiny  character  is  reierred  to  the 
inaertion  of  the  psoas,  and  maj"  extend  down  the  t!iigh  to  the  knee;  it 
is  iucreased  hy  udduction  und  flL'xioa  of  the  hip.  There  is  usually 
mucli  loas  of  power  over  the  liinh,  but  wheii  tlie  refleubed  [Kirtion 
of  the  capaule  i«  untorn  the  patient  lunv  he  »ble  to  Rtand  upon 
the  injured  limb.  The  experimetit,  however,  is  a  dangerous  one.  and 
should  ntiver  be  tried.  becuuae  bo  long  aa  the  two  fragment«  are  held  in 
appoaitiou  ihere  ia  some  chauce  of  obtaiuiug  bouy  imiou.  ImpatLion  ntrelj' 
takeH  phice,  but  when  it  ocoura  the  nenk  is  driven  into  the  head  of  the 
feimir.  The  prognosis  is  most  im8atisfactory,  both  aa  regards  the  life  of  the 
patient  and  the  use  of  the  limb.  Ohl  pei-aoua  \vith  iceblc  cireiiiationa  and 
atrophicd  hmg  tissiies  ure  lialilo  to  suffer  from  scrioua  IivposLjitic  cougestiou 
wh«u  Ihev  are  suddenl)'  mimpelled  to  lie  tJdt  uiJon  thcir  back«  in  bed.  The 
temperaturo  rlses,  there  is  some  bronchitia,  a  httle  wandering  of  the  mind, 
and  in  a  few  daj-s,  unleiis  čare  be  takeu,  imd  ofteu  when  eveiy  čare  is  takeCj 
the  patient  dies :  in  other  caaes  liedsores  are  a  fertile  soiirce  of  troiible.  lu 
oM  people  non-union  is  the  rule  in  caaes  of  intracapsular  fracture.  The 
non-uuiou  is  either  complete  or  tibrous.  but  bou)-  uniuii  oeeurs  auflicieutiv 
oftcn  to  cuuse  the  aurgeon  to  make  everv  att^Miipt  to  Htjoure  it  unlesa  the 
couBtitvitional  gyiiiptoni8  are  so  BeriouH  tis  to  render  ic  nece5sary  t*3  save  life 
at  the  ex^)ense  of  the  utility  of  the  Umit. 

The  treatmcnt  consists  in  applying  an  CKtension  (voL  iv.  p.  35)  with  a 
light  \veight  of  2-:{  lb&  Ut  ateady  the  limb  and  prevent  the  slarting  [uuna.  A 
sandbag  is  placed  on  either  side  of  t\u:  injuriKl  Hmb.  and  the  patient  is  kept 
in  bed  for  a  month.  A  Thomas  splint  is  tlien  Htt*d  and  the  patient  is 
allowed  to  go  about  on  crut<:hc9.  If  bedaores  or  any  8yraptoms  ol"  bronchitia 
appear,  the  patient  aliould  be  put  iuto  a  Thomas  splint  at  oncu  aud  allowtid 
to  get  Mp. 

The  measurements  rerpured  by  the  instrument  raafcer  for  the  splint  are 
as  foUowa :  the  circumfercnco  of  the  chest  at  the  Unc  of  the  nipplea ;  tho 
circumference  of  the  thigh  two  iucIicB  below  tho  fold  of  ihe  buttock;  the 
circumference  of  the  lower  third  <if  the  leg  aboul  three  inches  al)ove  the 
raalleoli.  The  length  from  the  line  of  the  nijiples  to  two  inches  below  the 
fold  of  the  buttock ;  the  length  from  the  line  of  the  nipple  to  the  Iow€r 
third  of  the  leg  about  three  inches  abovo  the  mallcoli.  It  uiust  bo  stated  for 
which  aide  of  tlie  body  the  splint  is  n«!dtHi,  and  if  crutches  are  retjiiired, 
the  diatance  from  the  asiUa  to  tlie  8«ile  itf  the  foot  on  the  aound  aide  muat 
alao  be  uot«d.  A  boot  for  the  aound  limb  musl  be  acnt  that  u  paiten  may 
be  tixed  lo  it.  Tho  prit-e  of  a  singlc  Thomas  spliut  varies  fn>m  6s.  Cd.  to 
about  a  guinea  and  a  half. 

FracUiTrs  of  thr  nrr.k  af  the  femur  ocvur  in  vounger  peraona  than  Ihe 
niajority  of  intracapeular  fracturea.  They  are  oft«n  known  as  estracapaular 
fractures,  but  incorn?ctly,  boca.U8e  the  capsule  of  the  hip  ia  attached  in  front 
to  tho  intertriK^hanteric  line  of  the  femur,  aud  the  lioo  of  fracture  ia  there- 
fore  only  outside  the  femur  iM>ateriorly.  Tlie*i  frai-tures  are  the  r«ault  of 
direct  and  serious  iDJury,  auch  as  falla  upon  tho  outer  side  of  the  greot 
trochauter.  The  bock  of  the  neck  of  the  femur  rielda  hrst,  and  is  often 
couuniuuted,  the  rcat  of  the  neck  thcn  brcaks.  and  the  proximal  end  of  the 
Inine  ia  driven  into  the  great  trocbant«r.  If  the  force  ia  expanded  the 
fracture  remain^i  inipiicted,  but  if  it  contintie  the  Inmo  ia  further  split,  and 
the  trocimnifi-a  are  either  dctaohed  or  the  great  trochanter  ia  ao  much 
eommiuuted  as  to  set  Irce  the  impaulal  neck  of  the  femur.  Tlie  fracture 
ta  not  fouud  more  often  in  \voineu  lliuu  in  men,  aa  ia  the  caae  in  iutra- 


HIP-JOTNT,  INJURIES  OF 


23 


I 
I 

t 
t 


capsulor  Tmcture«,  and  therc  iii  uaunllv  great  pam  made  \rorse  by  pi-eseure 
over  the  great  Irochauter.  The  Umi)  ia  generali)*  poverlesa,  but  Ihe  patient 
luLR  control  over  it  more  freqncntly  than  is  the  čase  after  an  intracjij^alar 
fracture,  and  when  the  impaclioD  iscomplete  a  f6W  stepa  niay  evea  be  taken 
with  tho  injured  liinb. 

The  aigns  couiust  in  a  Bborteain<;,  nUit-h,  though  ali^ht.  at  finit,  maj 
jRlddenlv  beoome  considorable  «win^  to  the  separation  ot'  the  Lmpacted 
inginenta.  The  greiit  trochanter  is  increaaed  in  sizo  directly  after  the 
accident;  it  liea  nearer  to  the  anterior  Buperior  Bj>inc  of  the  ilium.  and  the 
hollow  of  the  groin  bocomes  GUod  up.  Tho  liiiib  ia  generallv  everted  owing 
to  the  pofiterior  part  of  the  ner^k  of  the  femiir  being  less  reaistanb  than  the 
anterior  portion,  but  a  few  ca«e8  ot"  inversion  have  been  observed.  The 
eccb>inosis  and  bruiaing  are  oonaidcrable. 

The  proguoais  ia  good  because  tlrm  bonv  uniou  occura  in  a  compnmtively 
short  space  of  tirne.  Tlie  irapaction  sbould  V«  allawed  to  remain  in  (teople 
over  middle  ugc,  who  vrili  then  \valk  witli  a  Uiup,  but  in  youn)|j  and  viguroua 
adulta  the  two  frj^niuntH  Rhould  tu  disengaged,  in  the  hope  Lliat  the  uniun 
inay  take  plače  uithout  anv  ahortening. 

The  treatment  consists  in  extending  and  aupporting  the  limb  by  means 
of  a  Hodgcn  splint,  bent  at  tho  kueo  to  an  au^lo  of  130°.  The  log  ie  tirst 
washed,  dried,  dusted  willi  zine  oside,  and  shaved  if  necesaary.  An  extcusiou 
apparatuB  of  m(tle8kin  Btrapping  \vith  a  \vooden  Btirrup  ia  »ecuiftd  to  the 
leg  and  Iower  part  of  the  thigh  in  the  manner  deacribed  (voL  iv.  p.  35).  Strij« 
of  bouse  tianncl  are  cut  and  arrangcd  beneath  the  limb,  from  the  great  tro- 
chanter  to  the  ankle,  each  atrip  uverlapping  the  oue  above  it,  ELiid  each 
being  thn%  inchea  broad,  and  rather  more  in  length  than  tho  circumference 
of  the  linib  at  Ihe  part  it  is  to  overlap.  The  8i)Unt  ia  theu  placed  over  the 
limb  so  that  the  upper  croas  bar  liea  an  iuch  below  l'oupart's  Ugamont,  and 
the  lower  cross  l>ar  is  over  the  durauni  of  the  fuot  on  a  level  witb  the  iustep, 
»hilst  tho  ouler  Imr  ia  ag  high  as  the  anterior  snperior  spine  of  the  ilium, 
and  the  inner  bar  ia  opp<wite  the  t^ndon  of  the  adductor  longus.  The  strips 
of  flannel  aro  then  pinned  to  the  sidca  of  the  splint  in  order,  and  from  abovo 
dowuward»,  uutil  tho  thigh  aud  leg  lie  in  a  trough.  A  atout  piecc  of  blind 
(-ord  ia  then  attaclied  to  the  etirrup  of  the  uxtenaion,  aud  to  the  end  of  the 
splint  which  pn^ijects  at  least  five  inchea  beyond  tlie  foot.  The  limb  is  sluiig 
by  means  of  a  pulley  and  cord  attached  to  the  splint  by  tvopairs  of  hooks 
Boldercd  to  tho  sides,  and  the  cord  wiih  a  veight  at  tho  end  runs  over  a 
pulley  in  a  stamlard  pliced  at  the  foot  of  the  lied  (Fig.  4).  The  poaition 
of  tho  limb  required  to  bring  the  two  fragmenta  into  gotni  appnsitJon  can  only 
be  delermined  bv  experiment,  but  the  Iimb,  even  to  its  extreme  upper  Umit^ 
should  liu  free  of  the  bed,  and  ut  the  lower  end  the  spliut  should  bo  at  least 
ten  iucbes  alnive  iL  The  pieoe  of  cord  abtachiug  tho  atirrup  to  th«  end  of 
the  a|)lint  is  a  valuahle  test  of  the  etticiencv  of  the  apparatua ;  so  loug  aa  it 
remains  taut  good  exten3ioQ  is  beiug  eiercised  upon  the  limb  through  the 
asenof  of  the  aplint,  but  if  it  become  alack  the  appUance  must  be  ro- 
adjiuted.  'NVheu  a  Hodgen  ajtUnt  ia  u(»t  availahlc  a  loug  outeide  spliut 
with  a  ueight  and  estension  may  be  applied  for  ais  veekfi,  aiid  the  jiatieut 
may  then  be  alloved  to  go  about  on  crutches  and  in  a  Thomas  spliut  for  a 
fnrther  period  of  three  to  Btx  weekB,  tho  actual  tirne  depending  upon  bia 
age  and  weiglit. 

Fraeture  of  the  ffreat  trochanUr  ia  a  rare  foriu  of  fraeture  resulting 
from  dirert  inj«ry  to  the  hip.  Tho  Ryniptoma  are  ttexiQn,  deformity.  liniita- 
tion  of  movcment.  The  great  tnx>hanl«r  a  drawD  upwards  and  lies  above 
Ndlatou'B  line.     It  apitean  io  some  caBča  os  iT  an  aciual  incrcase  hud  takcn 
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ploce  in  the  length  of  the  lirnb,  and  the  accident.  is  miRtakeii  for  a  dialoca- 
tiou  of  ihe  hefid  of  the  femur,  especioUj  wheE  the  patient  ia  only  aeen  some 
tirne  ufter  the  injur)'.  Konj*  union  gciKTally  oocurs  with  the  great  tro- 
chauter  in  ita  uew  posititm,  nud  the  patk-ut  thtjrvfore  limpe  aft«r  the 
accident.  It  i8  ftonietimfts  wi)rth  \vhile  lo  j)in  tlie  great  lr(M:liauter  tu  the 
shaft,  bnt  in  mcmt  cases  the  treatraent  coosi&ts  in  keepin^  the  pationt  in 
bed  with  his  Umb  tet\veen  siind-bags  or  in  a  Thoniae  hip  aplint. 

Coxa  vara  ia  a  name  giveii  to  a  rickety  iiicur\'ation  mI"  the  neck  of  ono 
or  both  femora  wlii{;h  in  učen  iiioru  uften  in  prowint;  cliihlreii  than  durlng  the 
early  yoars  of  hfe.  Particular  attuntiou  wa9  firet  called  to  it  in  1889  by 
E.  MlUler,  who  said  that  "  iu  adolescence  wilhout  apparent  cause  or  folloiiv- 
ing  a  alight  iujury,  the  patient  begina  to  limp  and  to  complain  of  fatigue 
and  pain  about  the  atreoted  joint  ou  exertion.  Shorteuiug  of  the  limb  is 
soon  apparent  aiui  is  caiiaed  hy  elevation  of  the  trochanter  above  XKlalon's 
Une.  The  hmli  is  usuallv  e.vtended  or  tlexed  to  a  few  dcjrrees  and  8omewhat 
loUitcil  outvurda.  The  luutioii  of  the  joiut  is  8lij^htly  diiiiiniHhcd,  i«irticu- 
]arly  in  abduction.  There  is  no  htcal  tenderneas  on  pressure."  Coxa  vara 
occurs  in  those  who  carry  woights,  do  much  walking,  or  are  snbject  in  other 
ways  to  prolouged  fatigue.  Ita  onset  is  uiarked  by  a  peuuhar  stiflness  of 
the  hip  referred  to  "  growiiig  paina,"  the  stiHneaH  teing  worse  on  riaing  after 
mttiug  for  a  tiiue.  It  ia  relieved  by  coniplete  rest.  The  ahortening  niay  Vve 
considcrable,  anionnting  to  ns  much  as  li  inches.  The  prominence  of  the 
troehantere  is  especiaUy  well  secu  l'y  tJexiug  the  thiglis,  aud  the  diBpkee- 
uient  of  the  trochanter  iu  relatiou  to  Nelatons  line  is  l)ackward3  as  well  as 
upward8.  This  is  uauallv  as8oeiated  with  estemal  rotation  of  the  limb,  but 
in  Bome  cases  there  moy  be  extomal  rotation  without  any  npward  di8]>Iace- 
ment.  Tiltiug  of  the  pelvia  with  consecutive  scoliosia  and  ei;coudary  genu 
valguni  (»r  knock-knee  niay  resiilt  from  the  deforniity. 

Tke  dingnosis, prognosis,  and  treatmcnt  are  diacussed  in  article  "  Deformi- 
tiee,"  vol  ii.  p.  452. 

LITERATURE. — There  is  an  interesting  paper  in  oonnection  with  it^nries  oftho  hip  br 
Mr.  W.  Akhi'thnot  LaN'e  in  tht'  Tnin»Kiiiiin  of  thr  Patlwk'^cni  !i*)cifty  «/  Lmuhm,  vol. 
x«Tii.  1».  .187,  ISS6.  It  ia  eutitled  "Tlie  CauMtion  sud  P4thology  of  tlin  »o-calkd  DUeise 
Bheiimutoiii  Artlirilia.  atid  tif  SvHih  CImu^l-s."  The  iiimrto  i-ditioii  of  Sir  AsTl,7.v  Ci>opr.n"it 
Treati^r  on  DislrKal-ioHt  nrul  frocturti  «/"  th*  Jointt,  i»u*d  iu  London  iu  isa2,  »lili  remains 
uiuurpuaed  for  tbe  ulioical  aoouaut  of  the  dislooalions  of  thu  hiii  a*  vretl  &h  for  Ihe  illuHtratioDS 
of  this  iiijury,  Tho  pathology  of  dislocatiotui  of  the  liip  koa  Iir^t  cltvrlv  deccribod  liy  H.  J. 
BiOKLow  (1818-1890},  l^rofessor  of  Surgorj  in  Ilarrard  Unirersitv.  fli«  ob«crv«tioii«  *ro 
]»ubliiihM]  in  Tfui  Mtthamun  of  l}ialcraliuH  and  Frarture  tf  tht  JI*/;  vnth  reduciion  of  thr  THtUi- 
caiiontliif  Ihc  FUxi'yn  Mrifnii,  l'tiil&d«lphiK,  1631).  Bigcl<iw'H  uark  abolisbed  tb«  u86or^ulli!y« 
in  lile  trcatinPiit  of  this  fiirni  of  injurj-,  nud  »ubslitutiit  tliv  iui.'thod  of  rrdiiction  hv  maniiiul«- 
lioa.  Profcsior  BigeIow"«  i>athDlogy  ha«  bvon  iiiodiSi-d  to  a  ceriaJii  fiteot  byMr.iHEMtV 
Morris,  Traiui.  of  tht.  MaUeoChir.  .sVirt.  vul.  Is.  ji.  l«l.  18fi7  ;  and  iuht«  m-i-iitlj  hy  Dr.  OnrAit 
H.  Allis,  tit  »liom  lli5  Samuel  D.  Orosa  prizo  was  an-ardcd  in  189fl,  fnar  hts  csmv  cnLitlcl 
An  Ingvirjf  into  tht  DijhcuUitt  cueoMnttrtd  \n  the  Kediiftion  of  Itislottttiuns  of  tht  Hip.  T)i« 
ewiay  ia  imlilisheil  in  8vo,  with  iiumoroua  illuslrations.  Pliilatloliihia,  1S96.  Tho  Inratnu-nt 
«jf  unreduced  dislocations  of  th«  hip  in  conHld^rnid  iu  th«  Aniutla  vf  Sttrgtry,  vol.  xx.  18M. 
The  soparatinnM  nf  tha  i-pi|ilty»i^H  m  thu  nrjgbbourbood  of  the  Ulp  ari?  diaciiitsef)  in  ample 
detAiland  wilh  full  l!ibtiogn)jbiea  in  Mr.  John  I^>land'b  exc«1IeDt  work  Traumatic  Hfparation 
^ the  Sfiif>h}fMi,  LouJon,  1398,  Fmcturesaf  tJie  ujijht  vnd  of  tbc  feuiur  aro  considerfd  in 
Profeaaor  K.  H.  Hajji],T(jn'm  IVetitiK  trn.  Fraeturtt  and  VialotatUm*,  London,  1884,  and  by  Mr. 
RovAL  WiiiTiiAN  in  th«  Annalt  <tf  Surgery,  p.  073,  Jiinc  \»&7.  Tite  Timaaactlolu  of  tlu 
Britiali  Orthojispilic  Sooiffty  contain  occouDts  of  Coxb  Vara. 
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Ste  alio  DEFOtotmES  (for  Congeuital  Dialocalions). 

Id  individuals  of  average  nutritioo  the  conslittient  parts  of  the  hip- 
joiiit  aro  not  available  for  direct  examinalion.  We  are  uuable  to  detect  the 
preseace  of  tluid  or  the  e:tiHt«nee  of  s}*novial  thickeuing  so  readUj  aa  we 
can  in  otlier  jointa,  so  that  in  thu  diagnoais  of  hip  diseaae  vre  aro 
comix'lleil  U)  rcly  upon  evidence  wliii.*h  is  iudircct,  (.ff.,  the  pi-esenue  of  a 
Ump  in  walking,  ua  alteraliou  in  Ihe  attitude  uf  the  affected  limb,  restric- 
tion  or  losa  of  tlio  nurmuJ  moveinent»  of  the  joint,  etc,  The  acciinite 
interpretation  of  theae  phenomena  neceBsitat«s  considerable  clinical  ex- 
I)erience.  and  no  Uttle  čare,  on  the  i»art  of  the  observer.  He  must  be  able 
to  moasure  correctij*  the  length  of  the  lovver  limbs  and'  of  Iheir  diilerent 
seraueuts,  to  uacertain  the  position  of  the  great  trochanter  in  relation  to 
Nelatons  line,  to  Br^ant'«  triangle,  and  (o  determine  the  attitude  of  the 
lower  limbs  in  relation  to  the  pelvis,  and  of  the  pelvis  in  relation  to  the 
spinal  coluum. 

Thu  liip-joint  majr  be  localed  aa  follovrs: — Frora  the  mid-point  of  a 
line  drawn  between  the  anterior  superior  iliac  s]«ine  and  the  BjTiipbjsis 
pubis  a  perpendicular  line  directed  dowiiwards  vnM  di\ide  the  joint  into 
lwo  equal  halve&  A  horijEoutal  line  projected  iuwarda  from  tbe  upper 
edge  uf  the  trochanter  will  paas  through  tliu  centre  of  the  head  of  the 
feiuur;  in  children  the  troclianter  is  at  a  higher  level,  so  that  a  similar 
line  will  touch  the  highest  part  of  the  head.  The  whole  of  the  anterior 
and  fullv  one-half  of  tbe  poelerior  aspeot  of  thu  ueck  of  tbe  femur  is 
covered  uy  s^uovial  membrane,  bo  that  not  onlv  lesiuug  of  the  epiphjaia 
and  epiphjaia]  junction,  Imt  alao  those  in  the  neclc  of  the  bone,  are  capable 
of  direot  esteosion  to  tbe  syiiovial  membrano  and  to  the  ca>ity  ol  the 
joint. 

'\Vlule  ibe  capHular  ligament  of  the  lup  is  of  exLraurdinary  Btrength, 
there  are  certJiin  wi*ak  points  through  which  infecti\*e  material  may 
eacape  from  the  joint  into  the  aurroiiudiug  tiasues ;  the  most  important 
of  these  is  on  the  anterior  aspcct,  whure  a  buraa  iuten'enes  t)etwceD  tbe 
capaule  and  tbo  iUo-peotUi;  thu  bursa  communieates  witb  the  joint  in  one 
oul  of  ten  liodies;  &  second  weak  ])oint  esists  immediatelj  alioTe  the 
trochanter  rainor.  where  the  tendon  of  tbe  obturator  esternua  paaees  abore 
the  iuHerlioii  uf  the  iUo-psuoa;  a  hurai  muv  iutvrveue  bctvreen  tbese 
Btructuroi),  aud  may  commtiuic-ate  with  ttie  joitit. 

^\'beu  the  »pongv  lione  coD<itituttng  the  tbtor  of  the  ocetabulum  is  the 
■eat  of  infectivo  diseaee  the  latter  may  extend  vrithin  the  pelvis,  giving 
rise  to  a  sffelliug  wbicb  va&j  be  felt  pcr  reotum,  and  it  may  be  ubo  to 
complicationa  involviog  tbe  pelvie  vincera. 

Oaly  tbeae  diaeaaee  of  the  hip  are  bere  deseribed  wluch  preaeut  dis- 
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tinotive  features.  For  other  cUseases  the  reader  is  roferred  to  the  general 
orticle  on  "  Diseaaes  «f  Joints," 

TUBERCtILOSIS.      MORBUS   CQXM. 

Gkner.u,  Facts 
Pathoukjical  Anatomv— 

Iii^ative/requcni'!/  cif  Syno»iat 

and  OsKOHs  l>uie(u« 
Seat  of  tke  Bont  Letiona 
Snturf  of  the  Bone  Leaiom  . 
Clikical  Fratures — 
Stage  of  Otutt     . 
Stat/e  of  Abduction  and  ap- 

ftfttmt  Leitgthfnitfj  . 
Stage  of  Adduftion  am/  ap- 

parent  or  actualShartening 
Fvrmaiion  of  Ahtces*  . 

Tuberculous  dieeaBe  of  tho  hip,  or  "  hip  disease "  as  it  is  commonlj" 
called,  without  further  quaUticatiou,  is  cspccia]]y  cuiumon  in.  tho  class  of 
patiouta  who  frequeul  IiospiLals.  It  ia  of  greul  iiupurbance,  inotimuuh  as  it 
is  a  cause  of  prolonged  invalidi^m  or  cantinement  to  bed;  it  is  atteuded 
tt-ith  a  coneiderable  iuortality  (oDly  second,  so  far  as  the  skeleton  is  con- 
cerned,  to  disease  ot*  tho  Bpioe  and  pelvis),  and,  e8pccially  if  uutreated,  it 
may  result  iu  permanent  delurmity.  The  climcal  Htutly  of  hip  disease  is 
uut  unntt<?nded  with  difliculty,  iiartly  becuuse  the  morhid  uhangea  are  leas 
open  to  inspoction  and  polpation  than  is  the  caae  in  other  jolnt«,  and  part!y 
because  of  the  complicated  rclationships  of  the  lower  cxtremity  to  the 
pelvis  and  spiue  iu  the  varioua  phasea  of  the  disease. 

GeNKKAL   FaCT.S   as   to   AgE,    SbX,    RkLATIVE    FltKQCENCY,   ETC. — It   is 

e88entially  a  disease  of  early  life ;  it  mrely  commences  after  pubertv,  and 
very  riirely  after  Diaturity.  In  any  cose  of  hip  disease  in  au  adnlt  one 
should  be  doubtful  of  its  tuherculous  origiu.  uuluss  it  ia  a  relap»e  of 
anteoedent  disease. 

Hip  disease  is  8lightly  more  common  in  the  male  than  in  the  female. 

Tho  rre<iuency  of  diseaee  at  the  hip.  in  relation  to  that  of  other  parta  of 
the  skcieton,  varies  with  oge ;  in  childrea  it  comes  second  after  the  spine ; 
iu  adole^enta  it  comea  third  afler  the  spini:  and  knee. 

In  a  certain  nimiber  of  cases  hip  disease  is  priniary  in  the  seuso  that  it 
is  the  only  discoverable  tuberculous  leaion ;  in  others  it  foUovs  upon  tuber- 
culosia  of  tlie  lung,  kiduey,  lymphutie  glauds,  oU:.,  and  is  thus  to  be  regarded 
as  dennitely  uietastatic  and  lesB  favounible. 

\Mien  it  develops  after  an  injury  the  patient  is  to  be  regarded  as  already 
tubetL-ulous,  and  the  injury  mcrely  playB  the  part  of  a  localising  faotor. 

Patiiological  Anatomy. — Thia  will  only  be  conaidered  in  so  far  as  it 
aflbrda  an  espknation  of  tertain  of  the  cUnical  features,  or  aDbrda  guidauce 
in  diagnods  and  treatment. 

I.  The  retative  frt»iHeney  ofditeate  m  the  ej/novial  membrane  and  m  /A«  bonea  hos 

nn  important  Itenrinff  on  profrnoais :  while  recovery  under  conservative  treatment 
luuv  U)  reasotiHbly  Hntici[)ated  in  diseoKe  of  sync}vial  ori^in,  operative  measures 
will  bt*  rt'<iuirud  in  the  iuajority  of  oiseu  in  whtch  thure  un;  U;siuD»  in  the  Imnes. 

Observutious  based  on  spcciuicns  rctiiovtd  hv  operation  or  presvrved  in 
museuDis  are  inisleudiiie.  as  theso  are  dorivcd  from  tuo  ^ravcr  and  mure  persistent 
forni.s  of  tlie  diseiise,  The  general  cxperience,  however,  i«  unauiujous  ibat  bone 
lesions  bulk  more  largely  in  the  pathology  of  hip  dii^ease  than  is  the  čase  in  other 
joints.  The  most  rec«nt  estimate  is  that  givcn  hy  Kraoae  baaed  on  177  cu&es  ;  the 
origin  of  the  disease  vas  osseous  in  139,  6yDovial  in  26,  and  donbtful  in  32.    The 


proi>orf,ion  of  aiseous  rliseAsc  wouId  nppear  to  be  eveo  higlier  in  tho  čase  of 
childran  ;  Bjnorial  diRea.se  />#»■  *f  is  less  infrequent  in  voung  adults,  aud  tQ  coses 
where  otlier  jointfi  aro  atlected  simultaneour>ly  nitli  t\»\ liip. 

IL  Sfnt  of  ihi^  Bone-  L^siont. — Tlie  ac-etabulum  and  upper  end  of  the  femur  are 
aflected  in  auout  equal  proportion.  The  most  frequent  site  m  tht  jemur  is  nt  or 
oear  the  juncttun  of  the  epiphysis  and  neck  of  the  bone;  in  this  situation  the 
tuberculoua  niHterial  has  cjnly  to  cmpt  througb  thf  cort€x  of  tlie  bone  in  order  to 
infcct  the  i»yuo\'i»l  uiciobrane  or  the  cntii-u  juiut.  Grons  Icsiuns  at  tlie  epiph^soal 
iunction  inav  caum*  detnchnient  of  the  epipliy&is,  and  the  latter  niay  sub8equently 
become  Hxea  in  Ihe  ncetabuluni.  I^esioni«  in  the  i'piphysi8  itsclf  are  on  a  limaller 
acale.  ThoMt  at  th<^  base  of  the  neck  and  in  tlie  trochaiiter,  although  capable  of 
ninninR  an  eitra-articalar  course,  are,  if  left  to  thomHulves,  liable  to  ext4>nd  to 
the  joint ;  in  exceptjonal  cases  thev  may  do  so  by  tunnellinR  the  cervix  and  head 
of  t  ne  bone.     /n  the  aeetahulum  the  wall  or  the  tloor  may  be  the  original  site  of 
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the  difiease  ;  in  eitber  cnu  the  joint  cnn  sc&rceJy  eAcape  infection,  and  the  latter 
'  i  nsiuUIv  more  senous  than  when  it  ariscs  in  the  fetnur. 

nL  Tht  natttre  o/  t/ie  bone  Inion*  hu  a  oon&idemble  iniluence  on  the  clinical 
itaraa  of  hip  dise&se ;  we  niay  distingoish  >)elween  the  pnroary  lesions,  which 
ara  enentijilly  tulierculous,  aud  the  iiecoDdary  lesiuns,  vhich  are  Urgt.']y  the 
remlt  of  prroaarv. 

The  Itif^rt-rv/ous  {e$iim»  pre«ent  tho  same  charactera  nnd  vridc  %'anatiou  a«  in 
other  joints  ;  it  &houtd  be  noted,  hovever,  ilint  the  scleroaed  foci,  «hicb  reault  Ln 
necracu,  are  coraparativelv  frequent,  t%p*.H-iully  in  Ihe  fpniur,  where  tbey  are 
iuually  wi<dge-sli&ped,  the  luue  of  tho  vrage  abutting  on  the  epiphy&i&l  duc  or 
on  the  articular  aiirface  of  the  bead.  lUedel  eatiniat«d  that  seauestra  are  prfsent 
in  70  per  cent  of  the  caie«  ntbjected  to  opemtion.  DuMMue  in  the  ftoor  of  the 
acetabulum  niny  result  in  perforation  at  one  or  at  leveral  potnta.  and  in  the 
formatinn  of  an  abacses  wtthin  tlie  pelvis.  Groes  alteralions  on  thu  pdvic  aB|>ecl 
of  tho  acetabulum  nmy  be  diticuvured  on  rectat  exau)inalion. 

The  teetmJnnj  chnn'jrt/rtjm p,-murf  invuhe  an  altcralion  in  the  sizo  and  abape 
of  the  Utfifi  »ulMcriucnt  to  the  dcsiruction  of  the  articular  ^•artila^ge-     Wbile  tlie 

itKirculou« 
am  Um 


dt&apprATiinoe  nf  th<;  Aorfiico  bone  niAy  In*  tho  direct  rr«ult  of  the  tuV 
prooeaa,  the  more  eKtensivc  alteratioiu,  at  preaent  under  considenition. 
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result  of  the  absorption  nf  lionp,  nlreftHj-  softeneil  by  intlammition  (raref/inpr 
ostitis),  under  th*>  iiiHueiiro  of  pre^mire.  In  untrca.t«d  caaes,  the  Imn&s,  l)eing 
iininobilised  in  &  detiiiite  positioii  by  mascular  contmctioa,  exercise  a  continuouii 
umi  injuriuus  pi-assure  \i\v-n\  one  another.  7'fte  ftend  of  thi'  jVmar  utiderKoes 
alisorptiuii  fi-om  iibov«  do«nw;ir<is  :  it  loses  ita  spherii-al  sliape,  Ijecoiiies  llattciied 
or  truntvited,  or  uiay  disnpjifjHr  iiltojtetlier  ;  tlie  ni'ck  of  the  l>^]io  in  iU  tura  inay 
lie  aUsorbed.  Ju  tlio  ucetuhulum  ttic  bonu  is  nl>s<irbfd  iii  uii  upwiinl  and  barkviard 
(iimetioa  under  tlie  jiitlueuce  of  tliC  pressure  fxurlt'd  hy  tlie  iiead  of  tlif  fnimir ; 
the  socket  is  theri;by  enlarged  an<l  eloriijated  towan.ls  the  dorsuiii  illi ;  by  ftctive 
fonnatton  of  iiew  bone  an  atteinpt  is  niade  to  mniiitain  a  buttrfr-is  for  tive  head  of 
the  feinur;  but  tho  furthi>r  iit-ogm.-i.s  of  tbft  ilistrasi*  iTiay  result  in  a  fiirther 
iibsorption  of  bone  and  a  stili  grciater  *»nlargftniftnt  of  the  socket ;  tbeloverimil 
uutcnor  jjttrt  of  tlie  acetabuluin,  w]iich  ia  no  lonRer  in  contact  witli  tlie  lu-ad  of 
the  fetuur,  is  Ijlled  up  M'ith  granulation  tissue,  vhicli  niay  or  nmy  not  \iv  tuljer- 
culous.  To  tliis  progrtrssiv«  eulargemcnt  and  displBL-tmcnt  of  the  socket 
Volkniann  ^ave  the  »((^'i^tstive  nuuif  of  '^ wandtnn'i  nct^inhnlum''  Its  clinical 
iniporiance  is  obvious,  siiien?  the  resultiug  dispIwcL*uient  of  the  fenmr  is  X\w  most 
iniportant  CHUse  of  actuai  shorteniiig  in  ndvanced,  and  es|ii;ria!iy  in  imtreated 
caaes  of  hip  dised^e  ;  the  displacement  niay  be  so  (-onKiilerablo  iis  to  ^iiniiUfce  a 
dorsal  diglocation ;  the  proininent  posterior  edgo  of  the  enlarged  and  dis- 
placed  socket  n)ay  be  fult  as  a  hard  swulling  nbovo  and  bebind  the  g\-Gax, 
trochantp.r. 

Aniong  tlie  Aecond.'iry  resutts  of  tubcrculous  disease  nt  the  hip  special  mention 
most  be  ma<l«  of  thf  occurrfnrr  o/ffislocntion  ;  tbi*  may  result  finm  the  alterntions 
in  the  boues  alreaily  dpspribf!d,  or  from  drwtriic!tion  or  Kofl«'niiig  of  the  cajjsular 
and  round  ligaments,  or  frt>in  a  coniUination  of  t  bese  ;  tho  displncement  of  the 
hend  of  ttie  1x)do  inny  be  furtherassiattKl  if  tlie  acetiibuluui  has  buen  larKfJy  tUled 
up  with  gninulution  tis-sue.  Tlie  direction  of  the  displacenieut  is  nL'iirTy  iilways 
upwftrd.s  and  b«ekwanls  ;  the  disloeatioii  niay  be  coniplut^;  '.m  to  tbe  dorsuni  ilii. 
or  it  niay  be  ineoinpleto ;  in  tho  latter  casc  the  liend  resls  oo  the  uppfr  antl 
posterior  edge  of  the  acetabulum,  and  presonte  a  deep  groove  corresponding  to 
the  line  of  uontact. 

Tht  /ormnlion  (\f  ahsrvfis,  which  is  Ruch  a  freqafint  accompaniment  of  hip 
diaease^  usually  ])rooeeds  froni  the  joint  itw>lf,  and  the  atiacess  iisuany  conimuDi- 
cates  vith  tb»^  joint  through  an  openinp  in  ihp.  capitide.  The  abscesses  vithin  tlie 
pelvis  asua]ly  cominiinicate  with  tlie  Joint  itirnugh  the  acetabulaiu.  AbHcesses 
niay  fomi  in  the  v'icinity  of  tbe  joiut  troui  an  extra-articulur  focus  of  tuberclo  ut 
tlic  ba»e  of  tlie  neek  ur  in  tbe  greitt  trocbant4.>r. 

Clinical  Fkatcres. — For  ccavemencc  of  description  it  is  customarj"  to 
divide  tlieae  iuto  atages,  tiltlLough  never  H!iiiriily  deCueil  froiii  each  oth^r 
nor  preaent  in  evety  caae  ol*  the  disease.  There  is  iisuallv  a  \YeU-uiarked 
8ta<;e  of  onset  cliaracterised  by  a  voluntary  limp.  by  jmin,  aiid  by  restnction 
of  the  movomeata  of  the  joint ;  a  second  stagc  \vilh  abiluetion  of  the  limb 
and  npparent  leugtlieuing,  and  a  tliin!  Htage  \vith  adductiou  and  apporent 
or  acluiil  Hhfjrtiniinj^.  Of  these  stages,  the  firat  niay  be  absent  or  may  eHcape 
obaen-ation.  the  second  ia  very  typical  of  hip  disease,  bnt  «iay  alsn  1«  absent, 
inasmuch  as  caaes  are  inetwith  ot"  an  acute  type  iu  wlucli  the  attitude  from 
tho  oiit8<eL  is  one  of  addnctiun.  The  tliird  Btagu  ia  the  one  most  otten 
absent,  either  because  tlie  patient  haa  rocovered  hefore  reacliiug  it.  or 
becauBc  tho  adduetion  by  which  it  is  chnrnctcrised  bas  Iteen  prevented  hj 
trcatuieut.  The  foruialion  of  abscess  uiay  t^ikc  place  at  anj  stage  in  the 
progress  of  hip  disease. 

Inidai  Stafft. — Thia  prol«bly  corresitonda  eitlier  to  discasc  wluch  is 
stili  confined  to  the  8ynoviaI  membrane  or  to  a  lesion  in  llie  bone  vvhich 
has  not  yet  opened  lroely  into  the  cavitv  of  the  joint.  The  onset  of  hip 
diaease  is  usually  so  inaidious  that  the  patient  or  his  friends  are  rarely  able 
to  defme  the  date  on  wliieh  it  comuienced.  If  injiirv  is  alJcged  as  an 
exciting  cause,  souie  week8  U8uaUy  elapee  l>etween  the  receipt  ot'  the  injury 
and  the  onset  of  8ymptoma.  In  the  čase  of  a  child  it  is  usuallv  hrought 
for  advice  becausc  it  has  begun  to  liiup.     Ttie  statoment  may  l>e  made  tbat 
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it  has  become  pale,  that  it  has  ceased  to  take  its  food  vreli,  that  its  sleep 
has  been  disturbed,  and  thtit  thc  puia  aud  thc  Uinpi  aft«r  comiug  uud  goiug 
for  a  tirne,  liave  become  mor«  coutiuuous  aud  pronoanced.  Ou  aaking  the 
child  to  walk,  it  iniiy  be  ob8erve<l  that  the  aflectetl  Imib  is  draggml  in  Buch 
u  way  aa  to  avoid  moveraent  at  the  bjp.and  to  stihstitute  for  thia,  movBuient 
of  llie  pelvia;  the  child  resta  the  weight  of  the  trunk  ou  the  adbcted  liuib 
aa  litLlo  as  posaible,  aud  incliues  to  rest  ou  the  balls  of  the  toea  mtlier  tban 
on  the  heeb  There  is  usuallj  some  waKting  of  tbe  muscies  of  the  thigh  and 
Bli^ht  flattening  of  the  biittock.  Diniimition  nr  loss  of  the  gluteal  fold 
indicatca  a  degree  of  tIcxion  at  the  liip  \vhich  might  otherwise  cscape 
notice.  Faiu  is  coiiiplained  of  in  the  hip  or  sliooting  down  to  tbe  iuner 
Bide  of  the  knee  (through  tlie  ubturator  nerve) :  »ometimen  the  pain  is 
confined  to  thc  knee,  and  if  the  pmctitioner  restrict  his  exnmination  to  this 
Joint  he  uiay  overlook  the  disease  at  the  hip.  At  thia  early  stogc  the 
atLitude  of  tbe  Uuib  ia  not  conatant ;  it  ma.y  bc  quite  natural  at  one  time 
und  slighllv  Hese«!  or  ubducteil  at  aiiotlier.  Teuderuesa  of  tbe  joint  is  of 
littlu  liiaguostic  iniportauce ;  it  should  bc  looked  for  citber  iu  fnmt  or 
bebind  the  hejtil  of  llie  btiuu  ;  cuuiplaiiil  uf  paiii  uu  clriving  the  hetul  against 
the  acetabuliiui  may  oc(ui8ionally  a^tiat  in  the  ret^ognitioii  of  hip  diaeaae,  btit 
the  diagnostic  value  of  the  procedure  has  iKjeu  overrated.  Most  stresa  is  to  be 
bud  on  testing  thc  funclivns  of  the  Joint,  and  if  it  is  carricd  out  gently  and 
without  jerkiug  tliere  ia  uo  cumplalut  of  jiaiu.  Tlie  movemeuU  ahould  be 
pnictised  on  the  aound  limb  in  the  first  instance  in  order  to  reaaaure  the 
child  that  no  -violence  is  contemplated  The  child  shoald  lie  on  ils  back, 
either  ou  its  mother'8  knee  or  on  a  table.  On  8lowIy  tiexing  the  thigh  of 
ttie  airucted  Uutb,  it  wilt  be  fuuud  that  tbe  range  of  fltaiou  at  tbe  hip  is 
aoon  exhauated,  and  that  any  furtlier  flexion  takea  pbice  at  the  lumbo- 
socral  junction.  The  child  is  then  tnade  to  lie  on  ite  foce  with  the  knccB 
tiexed  iu  order  to  teat  the  movementa  of  rotatiou;  the  thigli  ia  rotated 
outwardB  and  iuwunls,  and  on  cuui[Hiriug  tbe  t\vo  aidea  it  will  be  found 
that  rotation  ia  rfatricteil  «ir  aboliahed  nn  tlie  BJtle  affected,  any  apjuirent 
rotntion  taking  plače  at  tbe  lumbo-sacral  junction.  Theae  test«,  as  thcy 
infly  be  callcd,  reveal  the  prcsence  of  ri^iditi/  which  rcaults  from  tbe  iu- 
voluntary  coulractiou  of  uiuacles ;  it  ia  tbe  most  reliable  aign  of  hip  iliseaso 
during  tbe  stage  of  onaet ;  tbe  procedure  recomniended  haa  the  decided 
advantage  of  l>eing  univer8ally  applicable,  even  in  the  caae  of  very  vonng 
children.  If  there  should  stili  exist  anv  donbt  as  to  the  prcsence  or 
abseuue  of  hip  diseaae,  the  examiuation  deacribed  ehould  be  repeated  from 
wcek  tn  week  until  nne  ia  able  to  arrive  at  a  detinite  conclusion. 

ike4>nd  Stagr. — The  ]>atient  now  preaents  more  evideut  8ymptonis  of  hip 
diaeaae,  and  usuallv  exhibits  the  attitude  of  ahductio^n,  eversiou,  and  jlexwn. 
Thia  atage  pmliablv  corresponds  wtth  eommencing  didease  of  thu  articular 
surfaces  and  pn)grea»ive  iuvnlvement  of  »II  tlie  atnicturea  of  the  jiiint, 
The  attitude  destTibe<l  wouId  api>wir  to  lie  the  rc«ult  of  muscular  action. 
The  original  view  of  Bounet,  that  it  is  caused  by  distcnsioD  of  the  capsule 
of  the  joint,  ia  no  longer  accopted.  The  inoet  reasonable  eicplanaiion  of  the 
irioug  atCitudes  aasumtd  in  hip  digtttse  ia  that  giveu  by  Konig ;  if  the 
itient  vralks  witbout  crutches.  aa  be  is  tiBua1ly  able  to  do  at  ihis  stage,  the 
attitude  of  abduction,  eversion,  and  sli^bt  tiexion  enables  Mm  to  save  the 
Limb  to  tbe  utmoat  cxtent;  ou  the  other  hand,  if  he  naos  a  crutob,  aa  he  is 
»bligud  tu  do  at  a  uiore  mlvanccd  atago  of  the  diseaae,  be  no  longer  usea  the 
Uuib  for  Hupport,  but  draws  it  i)pwarda  and  inwarda  into  the  poaition  of 
adduction,  inversion,  and  greater  tIexion  ;  similarlj,  if  he  is  contined  to  bed 
he  lies  un  tbe  sound  side,  aud  Iho  aflected  limb  dnke  by  gTuvity  so  os  to 
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lie  over  tlie  iiorinal  oue  in  t)ie  positiou  of  adciuctian,  iuversioii,  and  flesion. 
K6Dig'8  explanation  Roi:ords  wilh  llie  fact  lliat  in  ilio  exceptional  caaee 
which  begiu  with  adduction  and  iuversion,  we  have  ii3uaUy  to  deal  with  a 
more  sevei-e  typo  of  tho  diseose  aasociated  with  gravc  osscoub  Icaious,  pre- 
ciaelj  thcne  casee  in  which  tho  putient  is  comp«Ued  to  adopt  the  use  of 
crutches  or  to  lie  up  at  an  early  period.  Siniilarly  the  traneition  Ironi  the 
abducted  to  the  odducted  position  is  u9ualJy  associated  with  such  an 
aggruvation  of  the  6ymptoms  that  the  patient  is  no  longcr  able  to  waLk 
-vvithout  assistauce. 

The  combination  of  abduution,  everaon,  and  fIexion,  although  charac- 
teristic  of  the  stige  of  hip  disease  at  present  under  considemtion,  is  not 
constant;  the  projjortion  of  the  dilTerent  elemente  not  onIy  varics  in 
dilfereut  cases,  biit  one  or  other  element  may  be  wantiiig,  e.g.  abduction  and 
everaion  may  occur  \vithuut  flexion. 

The  abnorraal  attitude  is  at  first  entirely  maintiiined  by  the  action  of 
muscles,  but  whore  it  is  very  prolonged  or  becomee  permanent,  the  muscles, 
fascia^,  and  ligaiueuts  undergo  shortening,  ao  that  it  is  contiiiued  vvithout 
mascular  clibrt. 

Cvmpcnmtivn  of  AbdiKtion,  JSvcrsion,  and  FlexiQn;  apparrnt  lengthening 
of  the  Limb. — On  lirat  looking  at  tlie  [Nitienl  ibe  abuormal  attitude  mav  be 
largely  concealed,  because  the  patient  usiiaUy  reatores  the  parallelism  of  the 
limbs,  by  loiivering  the  pehia  on  the  afle-L-ted  side,  and  adducting  the  sound 
limb ;  tUis  obliquity  or  tilting  of  the  peh-is  causes  apparcnt  lengthening 
ou  the  dismaed  aide  ;  it  is  hest  demouslrated  by  drawiug  oue  stniighl  line 
between  the  anterior  iUae  spine»  and  unother  to  meet  it  fnim  tlie  ensiform 
carlilage  through  the  umbihcu*;  if  the  pelvia  is  in  its  normal  or  horizontal 
position,  the  two  lines  intci-sect  one  another  at  right  angles;  if  it  is  tilted, 
the  angles  at  the  puint  of  iuLeraecliuu  are  uueijuaL  Thu  Hexion  uf  the 
thigh  mav  be  !argely  compenaate<l  far  liy  ini^ri'Jising  the  fon.vard  eun-e  of 
the  lumbar  spine  (lordosis),  and  by  flesing  the  leg  at  the  knee.  To 
denionslnite  the  lordosis  tho  paticut  phoiild  1"mj  laid  on  a  flat  table ;  when 
the  thigh  ia  tiexed  the  lumbar  spine  is  iu  eontact  with  Lhe  table;  when  the 
Ihigh  Vi  extended  l)i(?  spine  arche^  forn-ard«  »ij  that  nne  may  inaert  the 
liaud  or  the  closed  fist  Ijeneath  it.  Iu  order  tn  estimate  the  angle  of  riexion 
in  aay  individual  paticut  ho  should  lie  with  the  spine  pressed  Hat  on  the 
table;  the  poiut  is  theu  deteriained,  wheu,  on  attemptiug  to  extend  lhe 
thigh,  the  spine  l>eginB  to  tu-ch ;  the  angle  \vhicli  Lhe  thigh  forma  with  the 
surface  of  the  table  can  be  revidily  nieasured. 

Thcre  mav  also  be  an  attempt  to  compenaat-e  for  the  everaion  of  the 
limb  by  rotating  the  pelvis  far\vard8  ou  lhe  aftecled  side. 

K  the  functioiLi  of  the  joint  are  t^sLed  hy  lhe  melhods  already  refejred 
to,  it  vn\\  be  foiind  that  there  ia  more  or  lesa  complete  rigiditv,  and  that 
both  ective  and  pussive  movemeuis  tako  plače  at  the  lumbo-sacial  junotion 
instead  of  at  the  hip.  \Vhile  the  rigidity  is  usually  absolute  as  regards 
rotatiou,  il  may  someLimes  ))e  pos^ible  \vit,h  čare  and  geutlenesato  obtain  a 
little  inereaae  of  tlexion  ;  for  diagnostik.  jiurjMtaea  most  sti-ess  shonld  there- 
fore  bo  laid  on  the  presence  or  absence  of  the  movement  of  roUtion ;  for 
example,  if  a  patient  exhibits  abduction  and  t!cxion,  and  ii  is  posaible  to 
elicit  rotatiou  movemeuts,  the  prDbabiIity  is  that  hc  is  uot  sufTering  from 
diHeaae  in  the  joiut.  but  from  some  aflection  in  its  ULM^hlioiirhood. 

Sifflting,  although  rarely  a  prominent  ft-ature,  should  be  looked  for  on 
the  anterior  aspeet  of  the  joint;  \vheu  preseut  it  may  till  up  the  fold  of  the 
groin,and  mav  projocb  forwards  the  fcmoral  vcssels;  it  is  doughv  and  elastie 
like  lhe  white  8welliug  of  other  joinLs,  bnt  may  at  auy  tirne  linuefj-  and  form 
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a  cold  abaceas;  8Welling  about  tho  trochautor  aud  neck  of  tbe  bono  may  be 
estimaUMl  b^  meaauring  with  calipera  Hud  coiupurison  with  the  sound  aide ; 
the  absence  of  svelling  does  not  precludo  the  exiatenc«  of  grave  ledons  in 
the  interior  of  the  bone.  Swelling  ou  the  pelvio  aspect  of  the  acetabulum 
may  be  discovcred  hy  roctil  exaiumatioD. 

T^iird  Statve. — Tlie  p^itient  now  presents  uumistukable  ejiuptoms  of  hip 
disease  characlerised  uy  adduction,  iuverBion,  increaae  of  ttt!xion,  and 
ap]>areut  or  real  ahortening  of  the  limb.  It  probabIy  corresponds  with  well- 
dcvelopcd  caries  of  thearticiUarsurfoceasineepain  is  dow  a  more  proiuineut 
feature,  and  there  are  usually  "  startiugs  at  uight."  This  stage  is  less  often 
met  with  nowada}'8  becauuH  the  diagnosi«  aud  trbatment  of  the  disease  in  its 
earlier  stages  are  better  and  more  general))'  known.  As  far  as  the  attUude 
of  tht  patient  is  concerued,  the  Jttunon  is  UBiiaUy  so  prououuced  that  it  can 
uo  lougcr  be  coucealed  by  lordosls,  so  that  when  the  paticDt  is  recumbent, 
allhongh  ihu  flpine  is  arched  fonvards,  the  limb  is  stili  Hexetl  both  at  tho 
hip  aod  at  the  knee ;  wheD  the  spine  is  flat  on  the  table,  the  fleiion  of  the 
thigh  majr  amount  to  as  much  as  a  right  angla  The  addwtion  varies 
Tery  much  in  d^ree ;  vvlien  moderate  in  amount  it  is  compensated  for 
by  raising  the  ]>elvis  on  the  aHacted  aide;  this  results  in  ajtpareTU 
»n^  of  the  limb ;  it  ia  of  great  importance  to  understand  tbe  cauae 
BhorteuiuK,  siuce  it  can  be  prevcnted  by  treatmeut. 

It  ia  the  r^siilt  of  an  cHbrt  on  the  part  of  the  jiatient  to  restore  the 
normal  piindlelism  of  the  Umbs.  the  sound  Umb  being  abducted  to  the  aame 
extcnt  as  tho  affected  limb  is  adduoted.  As  a  result  ot  the  obliqmty  of 
the  i>elvis,  the  patient  wheo  erect  exhibita  a  acoliosis  of  the  spine  \vith  the 
dorst>-himbiir  cotivexit,v  to  the  sound  side. 

\\'hen  t!ie  (nhhiction  is  verv  prononnced  the  jiatient  is  unahle  to  reetore 
the  Dormul  paralleliem  of  the  linibs,  and  the  knee  on  the  atfected  side  may 
cnMs  llie  Bound  limb ;  there  is  a  decp  groove  at  the  juuction  of  the  ]H>nneum 
and  thigh,  the  |>elvia  mar  be  tilted  tu  auch  au  exlent  tliat  tlie  Bj>ai:e  tiet\veen 
I  the  lonrer  riljs  and  the  iliac  crest  scarcelj  admita  the  fingers,  and  there  ia 
grenit  prominenoe  of  tbe  troohanter.  In  the  slighter  degree  of  adductiou. 
vfhich  U  more  oflen  met  with,  the  toes  of  the  affected  limb  resi  ou 
tlie  doraum  of  the  souud  foot,  as  in  a  tiuumatic  dialucatitm  un  to  the 
I  klorati  m  ilii. 

Tho  attitude  de-scrihed  above  ia  at  first  the  result  of  muscular  action, 
^^t  \vhun  it  is  prolongcd  or  pemianent,  the  faaoivc,  ligaments,  teudons,  and 
nall)'  the  adduetor  lougus,  become  shortened,  bo  th&t  it  ma}-  K*  im- 
poeeible  to  correct  it  without  divisiou  of  the  contracted  soft  jiart«. 

If  the  oase  is  left  untrcated  further  clianges  may  take  plnce  oa  a  result 
of  tlu!  pre^t»^rc  of  the  cariotis  articular  surfaces  against  one  anothcr,  viz. 
ab8i>rptiua  uf  tbe  heiul  of  the  femur.progressivc  cxcavatiou  aud  diajtlaeement 
of  the  aeetabulura,  ko  that  the  upper  eud  of  tlie  femur  is  dravn  graduall^ 
npward9  and  backwardii  within  the  socket  £xamiuation  nill  tlieu  reveal 
the  cxiateuce  of  a  variable  amount  of  actual  shortening ;  it  will  also  bo 
found  that  the  trochniiler  is  displaced  above  N^lalon'8  line,  aud  that 
it  ia  nuarer  the  middlu  liue  of  the  lKKly,  wbile  above  aud  beliind  the 
troohanter  there  is  a  promineut  hard  awelling  eorreaponding  to  the  margin 
of  the  cnlarged  acetabulum. 

At  thiB  atoge  there  may  be  a  combinatlon  of  real  aud  of  ap|mrcut  shorten- 
ing  which  may  amount  to  several  inchea.  If,  as  very  rarely  happeus,  the 
original  attitude  of  abductiuu  has  beeu  muintaiued  tliroughout,  we  may  have 
\a  eombiuatiou  of  apparent  lengthpning  and  of  actual  shortening. 

lu  caaea  of  loug  utauding  there  maj  be  au  additional  causo  of  shortening 
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in  the  shape  of  retardatioo  oF  the  prowth  of  ali  the  bones  of  the  liinb. 
Shortening  from  dislocatioa  will  be  refcrrcil  to  jater. 

During  tlie  tUirtl  sluge  tke  other  srV/na  tind  »^mptopig  becoiue  more 
prouounced :  the  pitient  l)efomea  pale  aml  thin;  tie  is  iiaually  cimfined 
to  bed ;  hig  sleep  is  diaturlied  by  •'  atartings "  of  the  limb ;  the  rigidity 
of  the  joint  and  the  vraatiug  of  the  miiscles  are  very  striking.  Any 
elevation  of  the  tempemture  ia  exceptioual ;  it  uiay  rise  alightly  after  a 
prolonged  examination  of  the  liinb,  or  aftcr  a  railway  jouruey,  or  from 
absoesB  formation.  Any  marked  elevation  of  tho  tenii>erntnre,  apart  from 
aeptic  compUcations,  sboiild  make  one  auspect  the  development  ol  tuberole 
elaewhere,  or  of  general  tuberculosis. 

Absckss  Formation  in  Hip  Diseask. — Tlie  formation  of  alisceag  ia 
not  related  to  any  particular  atage  of  tlie  dlsense ;  it  may  ocinir  hefore  there 
is  auy  deforuiity,or  it  may  be  deferred  until  the  disease  has  appareut]y 
recovered.  The  site  of  ab&ceas  and  the  direction  in  \vliich  it  spraida  is  in- 
ftaenced  by  its  aeat  of  urigin  and  by  the  Kuatouiical  aiTaugeuieut  of  llie 
parts  concerned.  Tbe  abacess  may  be  solitarj',  or  tliere  inay  l^  several. 
They  appear  eithcr  in  the  thigh  or  in  the  pelvls,  more  couuuuuly  in  Ihe 
thigh. 

The  ahseesses  which/orm  in  the  thigh  uBuallv  originate  from  the  cavity 
of  the  joint ;  less  frequently  thoy  are  periarticular ;  tlicy  may  present  ia 
front  of  or  behiml  the  joiut. 


(1)  7'hf-  ftnt^rinr  nfitrfgt  in  excf!ptionnl  caKes  ascends  on  the  decp  siirf.ire  of  the 
psoas  muficle  into  tho  iliac  fosKa  ;  it  usunlly  ap]xui.i-s  in  th«  thigli,  and  cnmes  to 
the  6urf»c«  on  otio  or  othor  side  of  the  ptioa^  ;  ifu  anUro-eitfmut  nKfcttK  upppara 
l>etween  the  psoas  and  the  great  trochanter,  a  liitle  below  tlie  antcrior  suj^rior 
iUac  spine  :  from  tlie  resibtance  ulfered  by  the  faseia  lata,  it  niay  gmvitatt*  d(>wn 
tlie  thi^h  b<<tw(H?n  the  »arturiuH  and  tensor  fascia'  feuioriti  before  jierforating  the 
fascia  and  eruptlng  tlinjugli  t}ie  skin  ;  tkt  antrrv-int^^maf  abacr^s  emerges  at  the 
iimer  boiiicr  uf  the  pnias.  immcdiattl.v  al»ovo  t!ie  trochanter  minor,  nnd  bulffes  in 
Uie  adductor  rcgion  ;  it  niav  porfomtc  the  pCM^tinous  uuscle  aml  poiut  below 
Ponparfs  lig;aDient  to  the  inner  side  of  the  feiuonvl  ve6se]»,  or  it  Diay  point  Hny- 
where  from  the  perineum  to  the  middie  of  the  thigh.  In  coimeotion  with  tlieso 
onterior  ab!wes8ea  it  oi'caaionalIy  happens  that  wlien  they  have  opened  and 
becoine  st^ntic  the  fcuiural  vessefii  nia;  be  eroded,  leadisg  to  serioas  and  soniO' 
times  fatal  hteniorrhose. 

(2)  J7«/>fi.»'<-'-w' «5iwf,«»  develops  in  the  gluteal  retion,  and  may  make  its  way 
to  the  8urmce  thmugh  the  gtuU:us  iuaximus.  niure  ofteu  it  poiuts  at  the  lovrcr 
bortler  uf  this  nuisclc  iii  ttio  n-gion  of  iJie  grt-at  troelianttT.  wcasionalIy  it  gi-avi- 
tates  down  the  thigh.  or  extends  upvards  toward&  the  posterior  iliac  spine.  Mention 
uiust  aiso  be  madeof  th^  fj-ira-articuUir  ab$Cfs»  m  f/ie  rajton  of  (ht  {trtat  frochunlfv, 
wbich  is  often  i^iiite  indep^ndent  of  the  joint,  and  usuany  ruptures  in  tho  neigh- 
ttourhood  of  tlie  tnKihantpr;  aUo  of  the  aLfreit  u-hirh  ttrigituit^s  in  the  If/m/Jmtic 
fjlantlA  along  tho  femoral  or  extornal  iliac  arterj,  which  inay  Ipnd  to  the  formation 
of  tuberculous  ulcers  and  CM:casionally  to  erosion  of  tho  fomoral  vcit^els. 

Tke  ahtrrufu  whirh  Jnrm  tritftin  thf  pef vit  orijl^nate  either  inoonn«;tion  with  the 
acetabuluni  or  in  relation  U>  tho  psoas  muscle  where  it  passes  in  front  of  the  joint. 
Thuse  w!iit:h  uro  diivctly  C()UU(x:t«i  with  disea«e  of  the  J^c^.ltabulllm  may  remain 
locali«'d  totliulateral  wall  of  thepelvis,  oriuay  spread  backuranls  towaniB  tliehol- 
luwof  thesncrntn,  or  open  into  the  blndder  or  rec-tuni,  of  asceudinto  the  iliac  fosra 
and  [Kiiiit  aliovft  Pouparts  ligament  (usually  to  the  outer  »ide  uf  tlie  iliac  vcssels), 
or  descfind  towards  tho  ischio-rectal  foe»a  and  j>erineum  and  point  iu  iho  viciuity 
of  thoanus,or  possthrongh  the  groat  sacro-HOJatic  notoh  and  f>uint  in  the  huttock. 
The  abscBM  which  developa  in  relation  to  the  psoas  muscl«  niay  be  aha]ie<l  like  au 
hour-^lass,  one  sae  occupying  the  iliac  fossa,  the  other  titling  Dp  thn  adduetor 
rogiun  of  the  thigh,  the  twu  sacs  cutnmunicating  with  each  other  through  a  narrov 
iieck  ln-neath  l'oupftrt'8  lignuicnt. 

It  hus  bi?en  well  pointod  out  by  Cheyne  that  the  k^  to  ik<  Jiagnons  o/  the  point 
(ffurirtin  o/ ani/  jielvic  ahtcets  resti/tini//tx'm  hip  diftratf,  lie»  niuinly  in  tho  osuiniiia- 
tion  por  reotum  ;  if  a  (swelling  is  felt  on  the  pehic  ospect  of  the  acetnbulum  it  is 
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probabk*  tlmt  the  abscvss  lias  stnrte<I  tlierts  and  one  iuay  Iw  able  to  reco^ue 
ilitctuation  l>etwoen  t)ic  ilinc  swelliiiK  niid  tliut  fult  |i€-r  rfctmii.  If  there  is  no 
avvelling  in  the  regiou  of  tlie  acetabulum,  tbe  [)ro1ji\biHty  is  thul  tliu  ubsccss  baa 
Driginat«(l  in  the  front  of  th«^  juint,  aml  liaa  spreiul  upwards  iuto  the  iliac  fossa 
&lonff  the  peoas  nin&clt^. 

Tkt  format  ion  o/  tihtfttM  in  rflntion  to  hipdiMOM  wDuld  be  of  coniparatively  little 
importa.nce,  wereit  notthatby  rupturiiiK  on  the  skin  »m-fnocit  result*  in  the  nffdie 
comj^icUions  which  ure  »o  ditiaittrY>usi,  not  onlr  by  a^gravating  the  tnl)«rculosiB, 
,but  olso  by  impairing  the  ^«u*!ral  healtli.  T)ie  <leveluprnent  and  pro^'es8  of 
fftbsoesa,  K  loug  as  thL<  s^kiu  is  untjrokun.  iti  ii»uany  uiiuttendud  nith  Hny  tever,  or 
complaiiit  of  pain,  slnce  unless  the  patient  is  eari-fuUy  exauiiiiO(l  fruin  tirne  to 
tirno  tho  existt'nce  of  abst-ess  riiay  esciipe  recognition.  \Vhen  the  abscess  bursts 
,e)(tpriially  Bnptic  inffrction  is  ahnost  inevii«,hly  ;  this  niay  re-sult  in  abundnnt 
piirultmt  flisi-harg«,  or  wUero  tiie  cvteriial  0|M>iiiiiK  i--^  institru-if^nL  fitr  (b-ainag«>,  in 
ropoulcd  attacks  of  inflanimation  atlend«!  with  levor,  hurrr»wing  of  t\w  pus,  and 
thti  forination  of  fresh  sintises,  until  Lhe  conditioii  of  the  patient  niay  iner^e  into 
that  of  hectic  fever  or  chronic  septic  pi.nsotiinj;,  in  wtiich  ha  losejt  ground  fruin  day 
to  d»y,  Ikjcoiups  the  victtni  of  wuxy  disease  in  tho  viscera,  or  diea  ol  eihaustioa, 
tubcrculutis  iiieuiiigitiit,  or  geDeral  tubcruulo^^iii.  Wc  do  nittan  to  suy  that  the 
presence  o£  sej»tic  sinuses  is  inoitnpatible  with  recoverv,  but  they  ure  u  sourco  of 
dangcr  to  w)tiL-])  the  patient  sbould  never  be  ex.posed  if  ne  comea  undor  ti'eat  mont 
with  uubroken  skia. 

Dis*i-w.ATios.— Ti-ue  dislocation  is  a  raro  complication,  and  should  uevor  be 
alloffcv^l  to  tako  plačo  in  a  pttttent  who  is  undor  ob«or\'alion.  It  is  more  Uke]y 
to  ocTur  durini;  the  stage  of  addtitrtion  tvith  invi^rsion.  It  is  oft^^n  ascribed  to 
slight  violence-.  DUt  it  is  Known  to  have  taken  plače  diiring  sleep  from  the  same 
Itpasmndic  contrartion-t  of  mu!tch>j{  that  givi^  rise  to  "  startings"  at  night.  In  tlie 
tuore  coinmon  donial  Hij^locatinn,  a^lduction  and  inversion  are  pronounced,  the 
tmchant«r  priijfct«  above  and  bchind  Nt-laton'«  line,  and  the  ht^ad  ofthe  l)one  may 
be  felt  on  the  dontum  ilii.  In  the  upwai-d  or  siipra(.-oty]oid  di^Iocatiou  the  head 
lies  below  the  aiiterior  superior  iliac  spine,  )lt!xion  Is  litlle  inarktfJ,  evereion  tnay 
replace  invt^rsion,  thu  trochanlor  is  fnrlher  fn^in  Uic  tiiiddlc  line  than  uu  the  sotind 
•iae,  tho  mlduclion  is  coniiK^n^tat«!  for  by  tilting  of  tlie  jjolvig,  so  that  tbcro  niuy 
be  a  cijtiibiuatiun  uf  nctual  and  apparent  short^uing. 

Il  is  a  roniarkable  fact  that  wben  dislocation  nas  occarred  there  niay  be  less 
l*ninplaint  of  pain  or  of  "startings"  than  hofore,  and  passive  movements  may  bo 
felicited  whicl)  np  till  then  wera  imposHJble. 


BiLATBRAL  HiP  D1SKA8E.     Cbosred-Leo  BETORMtTV. — In  the  same 

f*ay  that  aDy  two  or  niore  joint»  may  be  simiiltaueouslv  or  suocessivelj  the 

it  of  tuburculous    discAse  both    hip-Joluts  maj   become  aficctcd,  eaoh 

nnniug  ita  courae  indepcudeiitly  of  the  other.      The  peculioritj  of  the 

fbilateral  aH^ction  in  that  Lheiiatietitia  neceasariljconlincil  to  the  recumbent 

ip^sture  until  the  disease  has  couipleUjly  recovered,  and  that  his  CApacity  for 

inding  and  walking  iu  the  future  may  lic  aenouslj  iuipoired,  especiidl/  if 

le  disetise  ha«  nured  wiLh  rij^idity  or  a[ikyh>ma  iu  both  joititH,  and  titill  uiure 

80  if  the  joiDts  have  tteenmc*  tixBfl  in  nn  undemrable  attitude ;  the  length 

»ud  ihe  lUtitudu  of  the  bmba  may  not  be  the  same ;  the  most  striking 

dnformitv  is  vvhcre  both  luubs  are  adducted  fio  that  they  croas  cach  other, 

tliis   Inding   known    as   the  "seisaor-It^"    or  "  crossed-U-g "  deformity,    in 

rhich  thti  ftatir^nt,  if  able  to  walk  at  ali,  dut«  bo  by  alleruale  fonvard  move- 

icnts  from  the  kneee.     Where  thero  ie  biUtenil  ankylosi8  the  treatmeat 

iDHiflta  in  uirtbilisiug  one  joint  by  odteotomy  or  resectiou,  and  acoording 

the  remilt  obtiiincd,  rcating  satiiitied  with  the  ankjlusia  od  the  other  side, 

correctinf;  it  by  O6teotomy  or  exchiiuD.      If  ttoLh  hipa  have  become  ri^d 

Ibo  abducted  position,  one  must  I«  made  movable  hy    06teotomy  or 

[ciMion. 

UiA<iN08is  OP  HiF  DisEASE. — The  diagnosis  is  to  be  made   not  only 
>ni  other  aHbctions  uf  Lhe  joiut  itsulf,  bul  nl.to  from  morbid  condiLiouK  in 
the  \'icinity  of  the  hip,  aince  in  uny  one  of  theiie  the  patient  may  be  brought 
VOL  v  3 
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for  advicse  on  account  of  pain  iu  the  repion  coocerned  and  a  limp  in  walking. 
AVhenevcr  possible  the  piitient  should  be  strippod ;  if  able  to  walk,  his  giiit 
should  lje  ob8en'eU ;  hc  is  then  cxamined  in  the  recumbeut  position,  and 
attention  is  directed  to  tlie  uom  parali  ve  lengll]  of  the  limbe,  to  the  attitude 
of  the  limbs  and  pelvis,  and  to  the  movemetite  at  the  hip-joint,  e8pecially 
those  of  rotatiou.  \^Tieuever  there  is  any  doubt  aa  to  the  diagiioais, 
both  hips  should  b«  ekiagraphed ;  thcexamiuation  abovo  Jcacriljed  fihouhl  be 
repeated  at  iiilervals  of  a  \vt;ek  ur  len  days  uulil  a  couclusicm  ia  reacbed.  Iu 
children  there  aro  three  non-felirilo  cnnditionR  attpnded  ivith  a  liuip  and 
with  shortening  of  the  limb.  which  may  be  misUikeu  for  liip  diseasc,  tlz. 
congtnital  dislocation,  coxa  vara.andinfantUe  paralt/sis,  but  in  ali  of  theae 
the  uormal  moveuieats  are  less  reatncted  than  in  dit^ea.se  of  the  joiuC,  and 
the  hiator)'  of  tmmt  woult!  be  diflerent.  Cases  of  hip-joint  disiMse  \vhidi  have 
recovered  after  the  occurrence  of  dislocation  may  te  difficult  to  rccognise 
froni  the  congenital  variety  in  the  absence  of  a  tru8t\vorthy  hiatory,  ainco 
the  range  of  movement  niay  be  the  same  in  both  afTectiona, 

In  aacro  -  iliac  disetise  the  pelvis  uiay  be  tilted,  and  the  limb 
appareDtIy  longer  on  the  affocted  eide,  but  the  movementa  at  tlie  liip  are 
retained. 

In  disrn^.  i)f  the.  grmi  ^rflrA«n^*;r  theresemblance  tn  morlnis  coxa'  is  vety 
close  indced;  tliere  may  \m  abduction,  eversion,  impairmentnf  mobility,  and 
6welUug  in  the  rcgiou  of  the  troehantcr,  going  ou  to  absiM^aa.  Tbe  move- 
menta  are  k*ss  reslricU-d  than  in  disease  oi  the  juint,  atill  the  diiignoaiH  niay 
not  I»e  completed  until  the  Rwelling  atiout  the  trochanter  ia  expIoi-ed  by 
operation.  and  thia  should  not  be  detayed  otlienvise  the  dierase  may  extend 
to  the  joiut.  The  same  remarks  apply  to  disertse  of  the  i/ursit  ov€r  the  »jreat 
troehanfcr,  e8pecially  of  the  bursa  beneatb  the  aponeurosia  of  the  gluteus 
maximtis. 

In  iesivns  of  Ihe  paofi^  musch,  or  of  the  hvrsa  underntath  the  jtsoas,  the 
limb  may  be  Hesed  and  cverted,  there  may  be  lordosis,  the  patient  may  walk 
with  a  limp,  and  there  uiay  be  no  othersigus  of  spinal  diseuM! ;  the  diagncMia 
is  made  by  testing  the  movenienta  at  the  liip ;  in  oommenciiig  psoos  abacesa. 
the  movementa  are  ouly  restrtctetl  or  abseut  in  the  direc-tion  opposed  to  the 
CKistiug  attitnde.  wherea8  in  hip  disease  they  are  rcstrictcd  or  absent  in  aH 
direcliuus,  e3i)ecially  abduction  aud  rotatiou. 

Ajijirndicit iK  in  childreu,  wheE  aa8Cx:iaLt;d  with  flKxion,ha.s  been  mistaken 
for  hip  disease  through  omitting  tn  teat  the  raovements  of  the  joint  in  other 
diroctiona 

Disfose  of  thf  li/inphatic  fflands  in  thfijroin  may  cause  f1cxion  and  a  limp 
in  walking;  it  sliuuld  be  reuiembered  tliat  tulmrculoiis  tymphafienitiR  may 
be  met  witb  as  a  coniplication  of  hip  disease,  i.«,  tho  two  conditions  may 
coexist. 

Groicth  /evcr  and  other  mUd  foiins  of  osteom^elitis  of  tke  iieck  if  thf> 
ftmur  mar  »imulate  hip  disease,  but  they  are  more  likely  to  be  atlouih^l 
with  pyrexia,  there  is  greater  leuderness  over  the  bom-,  the  movenients  at 
the  joint  are  lees  restricted,  and  there  is  more  decided  improvement  after 
restiug  in  bed. 

Oummatoua  eptphpsitis  is  a  very  Ti\xc  ailection  met  with  iu  8yjjhilitic 
children;  it  is  attended  \vith  greater  awelling  and  tendemess,  and  there  is 
lesa  voUmtary  power  over  thelimb. 

Hciatica  has  been  mistaken  for  hip  disease  as  a  result  of  carclcss 
examinatiou  ;  in  cascs  of  sciatica  tlexion  at  the  hip  h  ouly  re&trieted  wheu 
tho  leg  is  extHnde(l  on  the  thigli. 

Neu'  ffroicths  in  the  vicinity  of  the  hip,  and  ejipeeial]y  a  commcnoiug 


uf  the  upi»er  end  of  the  femur,  niay  be  very  (lifTicult  to  ciifiereiitiate 
hip  disenae,  cspociallj*  where  the  simptoma  develop  nftor  a  fnll,  \vhen 
there  iti  abduction  or  ailduction,  aad  whero  therc  ia  an  iU-dcrmed  Bwelliiig 
about  tho  trocliiintor.  The  moveuienU  at  the  jniut  are  oiily  reslrictedln 
oertaiii  directions  in  tlie  cuise  of  sarcoma,  Skiagmphs  umy  yive  definite  In- 
formation. The  recognition  of  cgg-HhcM  urackling  nr  of  pulsation  ia  only 
possible  iu  the  advanced  stag^s  of  sarcoina,  aud  is  theretbre  of  little 
Tftlue. 

The  dia^itosU  /rom,  other  duea»e»  of  the  kip'joittt  is  ooly  difitoull  in 
[exceptiuDal  i^ases. 

In  traumatic  effusion  itito  tke  joirU  the  HjTnptoms  follnw  directly  iipon 
fthe  iiijury,arc  moi^;  detinite  from  tho  firet.  aud  rupid)y  iuiprove  uuder  rest 
[in  bed  withouL  eiteusion  or  spliuts. 

FyQyenic  affettions  of  tke  hi-p,  from  8tupliylococ;cua  oaleu!iiyeliti8  of  the 
of  the    femur,  from  typhoid,  from   gonorrhrea,  nmv  he  a  sonrca  of 
'difltcully  especially  wheu  they  are  subacut^:  aud  do  not  supjturate;  there  Ib 
I      ii8ual)y,  liowever,    »orne  pyrexia,  tliere  is  greater  tenderness,  and  pjogenie 
^BlesionH  may  be  diBOovered  elsewhei-e  in  the  body. 

^^  CharcoCs  diaeate  aadarthritis  dr/itnnarts  usiiallj  occur  nndcr  coodicioiis 
^Bvhich  rendur  any  confuaion  with  hip  diseuse  muHt  uuUkelv  ;  the  autbor  hus, 
^Bhowevtir,  n«ently  ol>8erved  a  caae  of  arthritipi  def(»nnanH  lit  th«  hip  in  u  girl, 
^■aged  14,  in  wliich  no  other  joints  were  affected,  aud  in  \vhi<jh  the  resembhtnce 
^B.to  hip  djaeaao  was  so  close  that  in  epit«  of  i-cpeated  cx'imiQation  and  of 
^^Bucceasful  X-ruy  photugrapha,  the  nature  of  the  čase  \\ns  not  cleared  up 
uutil  the  joiut  waH  expIon!d  by  ojHTuliou.  Iu  arlhritiH  defnrmiina  there  is 
lesa  reathction  of  the  movemeuti«  at  the  joint,  aud  if  the  (Mitient  is 
aniesthetised  the  rotatiou  movement«  impart  a  ^mation  of  roughnesa  or 
^crepitation. 

In  hrfgtf:ricalafftHion.<of  tkehip,vi\\\\e  tliere  tiirty  he  the  tjpicjU  attitude 

'end  rigidity  of  tuhereuloHi!«.  jHiin  and  lenderuess  are  exa<;f»t^rat<fd,  the  pains 

[are  moro  dilfusc,  the  tender  pointa  van-  from  tirne  to  tirne,  and  there  is  no 

iweUiug ;  wheu  the  atti^ntiau  of  the  patieut  is  distraeled  it  mav  I«  imatdble 

elicit  muveuient  at  the  joint  or  to  alier  the  attitude  uf  the  limb ;  the 

ttient's  slee]!  ia  rnrelj  disUirlied,  and  the  couditiou  niay  be  of  Inng  dura- 

vrithout  auy  signs  of  progreas  towani8  destmction  of  the  articulur 


to 
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pROORKss  ANI)  '1'f,rm!N'ations.  Vkoljnosis. — Tlio  proguosis  in  hip 
diaease  IS  luore  serious  thau  in  tuhen.'uloHii(  of  other  joints.  excepting  only 
oso  of  the  spine.  It  is  uuiburiallv  inllueneed  by  the  stage  nt  whieh  treat- 
munt  ia  iuuugurated,  aud  by  the  eare  aud  |«cracveraace  \vith  \vhich  it  la 
carried  out.  Whilo  refovery  may  take  pUiee  at  auy  atJigH,  und  ovnu  iu  the 
most  uuHko1y  ca-tes,  it  becomes  leas  likrlv  the  hmger  it  liaa  been  left  un- 
Createtl.  In  the  iuitial  atage  recovery  uiay  l>o  attended  with  a  certain 
range  uf  movemcut;  the  ejipacity  of  ttexiug  the  ttiigh  to  a  hght  uugle  ia  a 
great  ad%'autage.  When  the  diHeaae  bas  advaueed  to  tfic  stage  of  deatructiou 
'  f  the  articular  8ur1'aoe»,  the  joint  will  lie  rigid  or  ankvluaed.  and  its  uae  to 
(uttieut  wiU  vary  with  the  attitude  of  the  limb  and  with  the 
aoiount  of  ahorleuing.  The  avenige  shorteoing  aniounta  to  U-2  incbes, 
ut  it  iriay  attaiu  to  as  much  aa  G  inches  or  more.  The  formation  of 
baceftii,  <*H|>ecially  within  the  i^dvia,  ia  a  serioua  complicatiou  iu  uutreated 
The  prognosis  is  raont  iinfavoundde  where  there  are  iMihoua  lesiona 
tho  lionea  (Bequeetra)  and  multiple  infected  sinuse«,  e8pei-ially  in  adulta 
aru  thn  subjects  of  tulierutilosis  elsenhere.  lutcrcurreut  diaeade  aud 
nnravournble  hygioniu  surronndings  make  i'ecovery  more  difliuult.     The 


khe 


lwho 


k 


HIP-JOINT.  DISEASES  OF 


available  statistics  8bow  that  tho  inortiilitv  frnm  hip  disease  varies  from 
10  per  ceut  in  cases  of  "  dry  "  ai-thritia  to  40  per  cent  in  caaea  with  abacesa; 
the    riaks    froui    ab&cess,  howovcr,  Jiavc   b^HJU   mucli   reducod   iu   recent 

The  caiises  of  death  include  meningoal,  puUnonarj-.and  general  tubercu- 
losis,  septic  couiplicatious,  and  waxj  degeueratiou.  Iu  caees  \vluch  terminate 
l'atuliy  the  avcrugc  duratiuu  of  thc  diacase  is  IJ-J  ycar8.  Iu  caaes  which 
recover  tho  duratioa  varies  ludefiuit*!)'.  A\niere  there  are  boue  lesiuua  and 
septic  sinuses  tim  diseaae,  whirh  iiiay  have  bE^;L^un  iii  chihthood,  inay  stili  t>e 
active  aftor  twci»ty  yeare  or  more.  It  is  a  safe  nile  in  practice  to  asaume 
that  cven  udld  eases  r.irely  recover  in  less  than  two  jears.  The  patieat  or 
his  rolutivcs  should  be  iiitormed  of  ihis,  and  aiso  that  they  are  uot  to  espect 
()very  withniit  srmui  iinpairment  of  funotioii,  aud  that  developineiits 
iay  occiir  wliich  reqiure  moro  prolonged  treatment  or  neuessitate  operative 
interference. 

Tkeatment  of  Hip  Disease. — Aa  far  as  the  local  diseaso  ia  concerned 
Wti  know  that  a  very  large  proportion  of  cases  recover  under  conaeirative 
trealuieut,  aud  that  the  fuuctioual  result^  are  very  much  bett-or  thau  those 
follinving  upi>rative  iiittrference,  ho  tliaL  uultaa  then;  ure  special  indiL-atioua 
to  the  coutrary  conser\'ative  ineafliires  are  alway8  adopted, 

ConscTratlve  Treaimtnl. — This  consists  in  protecting  the  limb  from 
injimoua  atraiu  or  preasure  and  in  prevcnting  deformity.  Absolatc  rest  ia 
imperative,  aud  the  paticut  muBt  be  cuufiiied  to  btid  uutil  the  paiu  aod 
tenderneas  hav«  entirely  disjipjieared  and  the  aleep  ia  undiaturljod. 

ExUnsion  hy  means  of  fkf  iceight  and  pullni  is  of  most  serviee  where 
thcre  ia  pain,  apasmodio  coutractiona  of  muscles,  rigidity  of  the  joint,  or  a 
defortued  attititde  of  the  limb.  Its  object  is  to  tire  out  the  muBcIes  aud 
prevent  the  bnnes  pressinj^  injurionsly  againat  one  another.  The  weight 
empIoyed  vuriea  from  '.i-H  llis.  in  childi-en  to  10-20  Ibs.  in  adoleacenU  and 
adidts.  It  Diust.  Us  ai.ljiist4}d  so  oa  to  niect  the  requircments  of  cach  caee. 
If  pain  returua  after  haviug  been  relieved,  tlie  weight  sliould  be  diminislied  or 
Htopi^ed  for  a  tirne.  If  there  ia  defonnity  tho  line  of  estensinn  should  be  at 
iirat  in  the  direction  of  the  deformity,and  ahould  theu  be>rntduaUy  altered  aa 
the  attitudo  approochea  the  normah  Flcsion  yiclds  most  readilj.  In  markod 
ttbductiou  exteaaion  should  be  appUed  to  both  Umbs.  In  adductiou  it  uiay 
be  nec*!S8ary  to  applv  coiinler-estension  by  means  of  a  i»erinc;Hl  band.  llie 
attitiide  ultimately  desiretl  is  one  of  aliuost  complete  extensiou  \vith  slight 
abductiou.  It  is  not  neceasanr  to  applv  the  extenRion  pliiater  to  the  limb 
as  a  whole ;  abnonual  attitudes  are  moi-e  easily  eorrected  if  it  is  Uiuited 
to  the  thigli. 

The  attainmeDt  of  the  desirod  reaulta  requires  skill  and  cloae  personal 
atteutiuu.  £xteDaion  is  too  oft^u  employ(Hl  in  a  routiue  fashion  without 
regard  to  the  H|>ecial  fi'^tur^a  of  the  čase.  Thorc  cau  be  no  doubt  that  the 
more  general  u»e  of  estiinsiin  iu  tliH  irejitmijut  of  hip  dkseatie  haa  been  of 
great  8on-ice  in  tho  provention  of  deformity.  1 1  is  cjtpable  of  eliininating 
the  comuion  causes  of  ahortening,  viz.  Hexion.  adduction,  upward  tilting  of 
the  i>eh'i3,  and  displaccnitmt  of  the  femur  nilhin  the  acetabuluui.  It 
cauDot  prevent  the  shortetiing  from  arrest  of  gDJwtii,  bul  thia  cau  be 
cunnitensateil  for  by  a  moderate  degree  of  abductiou  and  tilting  of  the 
pelns. 

To  fnither  promote  ab&olute  rest  in  the  attitude  of  cxten9ion  aud  slight 
abduction  additioual  uieans  inay  be  employed,es{)eciall7  iu  restlesaohildreu  : 
«  Ioni/  splint  may  be  applied  on  the  aouud  side,  and  a  he!ivy  sajtd-haf/  on 
the  affected  side;  bctter  stiU  is  a  douUe  long  splint  and  cross  har.     The 
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^nn^  splint  on  the  afTected  side  is  modo  %viih  a  hinge  opposito  the  joint,  so 
as  to  pormit  ol'  abduction  and  of  varyiDg  the  auiouut  ot'  it.  If  therti 
is  auy  tenduncj  to  rotalioa  it  mav  be  prevented  hy  stripa  ul'  Btrong 
pliiatcr,  vrapppd  Tound  the  thigh  in  a  direction  oppoaed  to  timt  of  the 
threatened  nitution,  and  fixed  to  the  loug  splint  (or  sand-bag)  with  Sdfety- 
pins. 

Anihulatory  Treatmeni. — When  piiu,  tenderness,  and  muacular  contrac- 
tions  have  diaappeared,  and  when  any  taulty  attilude  haa  been  corrtx:ted  (or 
OTer-correctod  tovrards  alnluction),  hiit  not  till  then,  the  patieot  is  in  a  con- 
dition  to  beneHt  from  opcn-air  treatment.  The  Joint  i.s  Btill  kcpt  at  rest, 
and  the  uffuctcd  limb  is  not  to  touch  tlie  grouud.  In  ehildreu  who  are 
unable  to  use  <:nitches  we  relv  ujion  a  ilouble  Thnmas  splint,  a  Phelp'«  box, 
a  Bonnet'8  wire  ciiimss.  or  piastur  of  Pariš;  by  using  any  one  of  theee  the 
child  is  coDveited  into  a  rigid  object,  capablc  of  being  carried  about  like  a 
portmantcau  from  one  room  to  another,  or  into  the  open  air.  Per&DnaUy  we 
nave  had  beat  results  Trum  the  double  Tlmmaa  Rpblul,  like  that  intended 
for  B]iinal  diaoaeo,  which  esteuda  from  Lho  occiput  to  the  feet. 

\\*heu  the  palient  ia  able  to  use  LTutt-hes  the  affected  limb  is  prevented 
from  touching  the  groiind  by  fixiug  a  high  patten  to  the  eole.  of  tbe  boot 
on  the  aound  side.  ITie  hip-joiut  is  kept  rigid  in  the  »Ulucted  jiosition  by 
a  Thomas  or  TayIor  splint,  or  by  a  čase  of  plasler  of  Pariš.  The  phistcr  is 
chielly  used  in  bospital  out-patients  wbo  caunot  be  kept  uuder  coutiuual 
auperviaiou.  It  extcndH  fntm  tho  level  nf  tbe  navel  to  the  font  on  the 
afiticted  limb  and  to  the  middie  of  tbe  thigh  on  the  sound  limb.  The  plaater 
raay  \*e  strcngthonf-d  by  broad  stripe  of  afuniinium,  and  it  should  be  renovred 
at  inU-r^nls  of  from  six  week8  to  three  moath& 

Thu  paticnt  ia  re-ejtamineti  from  tirne  to  tirne,  and  the  treatment  is 
contiuueii  uutil  some  tirne  aftt-r  ali  9ymptonis  have  disappeared,  and  until 
that  phase  of  hip  disoaso  whieh  is  productivo  of  dcformity  is  passed.  The 
durutiott  of  treatment  wlll  vary  fnunsiK  months  to  two  year&  If  at  any 
tirne  there  is  a  return  of  active  8ymptoina  the  patient  must  again  lie  up 
vrith  estension  to  the  limb.  The  patient  or  hi«  relative«  must  be  \varned 
of  the  tendency  to  relapse. 

CotttUtr-irntation  bt/  jnnans  of  tke  actual  cautery  has  Iargely  gono  out  of 
fasbion,  but  where  there  ia  much  paiu  in  the  i>enti»tent  hip  diaease  of  adults 
it  may  give  considerable  relief.  It  is  applied  iipnn  one  or  other  aspect  of 
the  great  trochantcr.  AVben  there  is  a  Hfformed  aititude  tchich  does  not 
ftamly  yi«Id  to  fxfension,  such  aa  may  bo  met  with  in  cases  which  do  not 
come  undifr  Ireiituienl  until  it  bas  exiate«l  fnr  sume  tinie,  there  ia  coueiiler- 
able  advantage  in  correcting  tho  deformity  at  onco  rather  than  waiting  until 
the  discase  is  cured.  This  may  be  acctiuiplished  under  antesthesia  in  the 
majority  of  cases.  If  the  tendoiis  and  foscia;  are  so  contractod  as  to  prevent 
this  thev  sbould  be  divlded.  Tho  limb  is  placed  in  tbe  atticude  desired 
and  maintained  there  by  th(>  methods  alreaay  deacritied.  ^Mlen  there  are 
other  indications  for  opcrative  interference  (seo  later),  the  po88ibility  of 
eorrectiug  a  dcformed  attitudo  may  be  an  additional  inccntive  for  rocom- 
moudiag  it. 

lodoform  Tnjeeliona  inio  the  Joint. — This  procedura  ia  recommended  by 
Xrauae  and  others.  The  limb  is  placed  in  nn  attitude  of  Alight  addiiction 
and  invorsion ;  the  trocar  and  cannula,  about  2  in.  long,  is  iu^rted  imme- 
diately  ul»ovc  tlir;  tr(K:hanter  major,  and  is  piisbcd  hori2ontaUy  iiinards  at 
l!io  K'.v«d  of  the  upiMjr  edge  of  the  tnKihauler  until  it  stiikes  agiiiust  lK>ue. 
This  will  either  he  the  h«ui  or  the  uppor  part  of  tlip  neck  of  the  femur. 
l*he  Umb  is  then  8trongty  adducted  and  the  trocar  is  puahed  on,  always  in 
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contact  \vith  the  Icitnir,  iiiitil  it  agaiu  strikea  lioue.  This  bIiouM  Ijc  the 
Bocket.  TliiJ  trcK-ar  is  withilrawn  aml  tlie  iodoforin  tnniilsian  ia  iujected 
througli  the  cjinnula.  Tlie  procedure  should  be  repeated  at  intervala  of  two 
or  three  weeks. 

Trmtmf.nt  of  Ahscess. — The  early  recojjnition  aud  prompt  trcatincnt  of 
abacess  hefore  it  haa  eularged,  wanderHil,  nr  tlinvitened  to  nipture  exterrially, 
bas  gn-jitlv  redurcd  thy  aufTering  and  morUibtj  froni  hip  dis^iae.  The 
methods  of  trejitment  aro  tlie  3ame  aa  are  emplojed  el3ewhere,  i.e.  by  means 
of  iodoform  mjcctious  or  by  open  operation.  If  the  lattcr  is  adoptcd,  the 
opporluiiit)'  may  be  takeu  of  clearing  out  any  estra-articukr  bone  lesion  at 
the  aaine  Linu;.  Tlie  wr)nnd  shonld  heal  hy  first  intontinn,  cr  »hould  be 
dealt  with  liy  the  open  method  Irom  tlie  oulset  If  the  abscess  be  estensivi*. 
or  if  it  havt.'  rcLijai^d,  or  if  it  be  situatcd  withiu  t!ic  jielvi«,  the  exi3teuce  of 
serious  bono  disiuise  ahoidd  be  3usj>efteHl,  and  tbc  qiiestiou  should  Ite  con- 
sidtired  \vhetlier  tlie  joint  itaelf  shoulil  nnt  \m  aubJK^ted  to  operative 
interference,  oither  at  the  same  tirne  na  the  abscess  or  at  a  aubsequeDt 
peiiod. 

Oprratit^r.  Trfafmt.nt  of  the  Pi^eose  in  the  Joint. — Arthrectntiiy  and  Ex- 
cwi4>n.— The  results  of  conaervativc  trcatmcnt  are  so  euperior  to  those 
obtaiaed  by  the  operatious  hitberto  pnicLised  that  \ve  ouly  havc  recourso  to 
theBti  w]ien  tbert;  ia  no  prnaj^ct  of  Hiinntiineoua  ret:(ivery.  In  othor  word8, 
operation  is  iudicated  uhen  the  local  conditioiis  are  such  a«  prevent  reeoverj*. 
or  when  the  goneril  condition  of  the  patieot  necessitatee  the  removul  of  the 
dise&se.  So  far  as  tbe  tirst  of  these  indieatioos  is  concemcd,  tlie  diHiculty 
liea  iu  beinu;  ablu  to  recoguise  ttiuae  c>i.seM  in  wlii<2h  the  local  conditlous  are 
inaiuipatibfe  wtth  recavery  at  a  tiiiie  wheu  it  will  be  of  pi-actiail  valne. 

It  uinst  be  reiuembenHl  tliat  complete  escision  of  the  hip  is  an  operation 
of  cousidcrable  8everiLy,  aa  evideut-vd  by  the  exiateuiie  of  a  considerablo 
raartality  fnmi  ahock  alone.  Tha  ocuurrence  of  tuberculous  meningitis 
wonld  appejir  to  h&  as  frequent  in  cases  treated  on  conaervative  liuea  ns  iu 
tboae  sul)jected  to  operation. 

huikntiom  fin-  OpcruHte  hiUrfercncc. — 1.  MTien  tho  discnae  froin  tho 
outik't  jii-eaeiits  unn»V(*urable  fuatures,  r.ij.  rupid  progrea«,  severe  poiu,  early 
oocurrence  of  adibietion,  or  when  it  advances  iu  Hpite  of  propor  trefitnieut ; 
when  pain  and  starting  ]:^ina  are  not  relieved  by  extension ;  or  wheu,  after 
a  long  period  of  qaicscoucc,  tho  discase  becomee  8udden!y  active  and 
aggressive. 

2.  Wben  the  diseaHe  rehi{>»«(  after  iipparent  cure,  and  if  the  recrudeacence 
of  the  disease  is  attended  with  suppuratiou. 

'6.  When,  along  \vith  evidence  of  i>ersistence  of  Ihe  discase,  tbere  ia 
a  deformed  attitudo  wluch  kKo&a  not  yield  to  eKtenaion  ;  where  tbero  is  dis- 
locaition  of  the  bead  of  tbe  feniiir,  or  Rp-pumlion  of  ita  upper  L'pipbyKis. 

4.  When  tbere  is  abacesa  within  the  i>ehiH,  or  otber  evidence  of  diseaso 
of  the  acotabulum. 

5.  \Vht;n  thcre  are  »eptic  »initses  \vith  8ynipUii]is  of  hectic  and  of  waxy 
degeneration  aud  ]>erHisteut  diacharge  iu  apite  of  proper  draiuage.  Tliese 
are  most  iinfavourable  cases  wbethi;r  an  operaljon  ia  perforuied  or  not. 
Operation  may  atford  the  only  chance  of  recovery  if  it  is  not  too  long 
delayed,  but  it  ahould  not  be  atteniptcd  in  hojieless  casos. 

6.  Iu  adulla  who  Hhow  no  aigua  of  rbcuvery  \villiiu  a  year  fix)in  the 
onattt  of  the  disease.  Thia  indicjitinn  Bpet;iiilly  refora  to  "  bread-winner8," 
who  desire  above  ali  things  a  definite  prond^e  a.s  to  when  they  vrill  be  able 
to  rcturn  to  work.  Complete  nmiovul  of  tlie  diaease  ia  an  essential  condition 
for  auy  snch  proniise.     In  patients  over  tbirty  natnral  recovery  ia  so  ei- 
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ceptional  that  it  is  uawise  to  couct  upon  it  In  childrcn,  on  thc  othcr 
himd,  there  ia  uo  iirgency  for  resuming  autive  life;  the  prospecta  of  epou- 
tuneoua  recovery  are  j^reat,  and  an  opomtion  maj*  interfere  \nth  the  subee- 
quent  growth  of  the  limb. 

Jfaturf  fifthe  Op*rixtix>f  Inl^r/erenee.—Trom  whtit  has  beon  said  it  is  evtdent 
that  we  are  nften  competled  to  operate  without  kiioving  the  condition  of  matters 
within  and  around  tlie  joirit.  We  are,  therefni-e,  iinahle  to  decide  beforehiind  the 
nature  of  the  ojieration  whieh  is  r©quired.  Our  olijcot  KiKmId  bo  to  Pxpose  ihe 
disease  wherever  situnted,  and  to  remove  it  vith  the  \f&si  |M>sgiblo  darnnge  to  the 
norma]  structures.  The  mor*  "open"  the  niethod  of  operation  the  better,  since 
inorv  ndiabl«  infonnation  is  obtaiiied  by  inspectlon  than  by  ptalpatlon.  These 
iudicatious  are  best  fullillfd  by  KtK-hcrs  ninlhod,  uliirh,  by  |it!ruiittin^  of  dt^loca- 
tion  of  the  femur,  affords  free  iicccss  to  ali  parts  of  the  joiiiL  If  it  should  be 
fouml  that  the  <ii-scase  in  the  heod  of  thc  bone  is  Uinitcd  to  the  surfaoe  or  to 
i(iolat<xl  areos;  it  iiiay  Ije  got  rid  of  with  the  Bpoon  or  gouge,  thus  preserving  tho 
hcKarl,  which  ift  rt>turned  into  the  acotahutuin  at  the  close  of  the  operation.  This 
uiethod,  which  Tnay  l>e  deserilied  as  nn  nrthrtftximy,  should  be  practiseii  whpraver 
possible.  If,  oa  the  other  hnnd,  there  is  a  ^r08s  le^ion  in  the  head  or  neck  of  the 
DOne,  the  neck  is  di\'ided  with  a  chnin  8aw  or  ehisel  and  tlie  head  is  reraoved. 
Tbe  remaining  disen-se  having  been  got  rid  of,  the  niw  snrfafie  of  the  neck  i«  im- 
planted  in  the  »ocket,  or  is  niade  to  he  opposite  to  it  This  operation  is  dencribed 
as  an  tjtcition  of  the  joint. 

In  tke  anttrior  operation  (associated  with  the  namea  cA  Parker  and  Hiiter)  the 
head  of  the  Irane  mu3t  be  removed  in  order  to  frivc  access  to  the  acetabulum  and 
posterior  segment  of  the  synovial  niciiibrane.  As  this  exciudes  the  pos3il>iIitv  of 
arthrect"uiy,  and  afturds  an  exiw»sun>  uf  thc  iuiiit  infenor  to  tliat  «ocurt-d  by 
Kochers  method,  its  appUcation  sbould  1»  restnet^-d  to  cases  in  which  the  lesiou 
is  beheveil  to  be  contined  to  the  uiiterior  p«rl  of  ihe  joint-, 

K(*cJtfr'*  op^r^ition  w  perfomii^l  as  follows  : — The  patient  is  tumed  over  on  the 
sound  »de.  An  angular  inciKinn  is  made  through  the  t^kin  and  fat  with  iin  centre 
at  the  aiiHfrior  iiijperii>r  angle  of  the  great  trochant^r.  Its  uppor  limb  runa 
upwurd&and  bnckwunls  in  the  line  of  tho  Hhresof  thegluteus  inAximas  ;  it«  Iower 
limb  runs  downwards  and  8liKhtly  Itackvrards  to  the  p^mterior  murgin  of  the  bose 
of  the  trochanter.  The  incision  is  deepened  at  tho  upper  part  of  tne  vouud  so  as 
to  aeparate  tho  flbres  of  the  gluteus  mnunius.  At  tlie  luwer  i^art  it  divides  the 
tendiiious  insorlion  of  the  same  niuscle  on  the  uutcr  aspect  of  tho  trochanter, 
exi)oi&iiig  tlio  insertioD  of  tlio  glutcus  niedius.  Hlood  vesMid^  are  tigatiired  os  thej 
nro  dividerl.  The  edges  of  the  di\ided  niaximus  are  held  npart.  A  layer  of  fat  is 
then  dividefl.  e^posing  the  gliitetis  medios  and  minimus  and  pyrifnrmis  tnuseles. 
Tbe  v-nnnil  is  deepene<l  in  tne  interttpAoe  between  the  nie<liux  an<l  tnininius  above 
and  the  pyrifunuiA  below.  By  dniwing  the  pjriformis  downward»t.  acccss  iš 
obtoined  to  thc  jKraterior  surface  of  tfie  capsuie  and  of  the  acetabulum.  The 
capaule  of  thc  joint  is  divided  along  eitlier  tne  upper  or  the  lowcr  Itonlep  of  the 

ftyrifoniii9  tcntion.  The  inm.Ttions  uf  thc  gluteus  medius  and  minimus  are  dctnohod 
roni  the  tn>cbantcr  frorii  bi>liind  furvards.  along  witli  tlic  i>erio(4teuiu  and  the 
cortex  of  the  bone.  The  dctachiucnt  in  to  be  effected  a»  mr  furward*  as  the 
anttirior  intvrtrochanterie  line,  and  t«;i  allow  of  lliis  the  thigh  should  l»e  Hexed  and 
rotated  outwarrls.  The  ilio-femoral  liganient  is  iletarhecl  at  tlie  same  lime.  The 
thigh  in  tlien  tlex(xl  and  rotnt^l  inward<i  to  aUow  of  tlie  detacliment  of  the  ioMr- 
lions  of  tlie  pyriformis,  ohturator  inleniu&,  gemnlti,  and  ohtnrator  extemuii  fnmi 
the  inner  and  posterior  surfacea  of  the  trochanter  and  from  the  djgital  foma. 
Tliia  aeparation  should  aiso  include  the  periosteam  and  the  xu)>erlicinl  ulit-U  of  tbe 
boiM.  In  this  way  the  muiicles  Kupplied  by  thesuperior  glutenl  ncrvc  (the  gluteus 
medios  and  uiinimus)  are  drawQ  forwards  and  upwards  towMtls  Uie  tensor  faiciie 
{snioriB,  w-hieh  Iias  tlie  same  nervc  ttupplv.  aud  vhich,  along  with  the  glutei,  is  of 
importance  for  tlio  future  nbduction  ol  tbe  tbigli,  whil6  Uie  remaining  mtuciea, 
w|iicb  are  iiiainly  suppIiiKl  by  tlie  inferior  glutearner\'e,  aredisplaced  tiackward8. 
WheD  the  louscles  are  dravn  apart  the  poGterior  sarface  of  the  head  and  neck  of 
the  femur  and  as  much  as  \a  neoMBarjr  of  the  great  trochanter  are  expofied. 
^moches  of  the  intemol  circumflex  &rtery  rnnning  trnns^-e^■ely  over  tbe  capeule 
at  tbe  neck  of  tbe  femur  are  secared  as  they  are  divide<l.  Tbe  diiie«ied  eynoviaI 
membrane  may  bc  cut  away  with  scintors  fnmi  thc  iKwtrrior  and  upper  aapects  of 
the  joint.  Tho  thigh  is  now  »truiigly  adducted,  rotuled  in,  aud  liexc-d.  tlie  liga- 
uvutum  tores  is  divided  by  cutting  on  tho  head  of  tbe  bone  from  bchind  and 
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below  ;  t!ie  hearl  is  tlien  dis!cK'-atoci  backwnr<is.  expOf«irg  tlie  nrctnbulum  and  tlie 
aiit«iior  segtnent  of  thc  gjnovial  membriine.  Tbe  acoialiulutn  U  clearM  of  tuber- 
culous  lissue,  special  attcntion  imjmp;  direet«!  to  the  rvmoval  of  caseous  or  necrotic 
lesiona.  If  the  head  of  the  femur  is  souiid  it  majr  be  replaoed  within  the  aceta- 
bulum  ',  it'  it  is  diseased  it  iniist  be  reoioved.  Todofnrm  is  rubbeii  iiito  idl  tlje 
sarfacea  espased  to  the  tuljerculoua  infection.  The  divided  ligoim-nts,  in-Tiostcuni, 
and  niuHcles  aix'  in  luni  sutuivd  willi  cut}fuU  A  dfuinngt-^l.ubt-  in  brouglit  out 
throuKh  a  spcc-iid  upeuinp  b»'iiiml  tlin  troobauter.  The  lirub  is  ljxcd  in  an  attitude 
of  marked  ftlKtuctiou,.sotlmt  wheri.  tlie  patient  ultiniatelv  aftsuiues  ttie  erect  p(j«turo 
he  will  Ix!  ul»lip(Nl  to  deprvss  the  pelvis  on  lln>  atfected  sido  iii  order  to  lest^ire  the 
|ittral[e!ism  of  t.hi!  liinlis.  The  aji|iR,rent  lengthening  thiis  indiiced  will  compensate, 
in  i>art  at  any  rate,  for  thn  actual  shortening.  Tho  abductod  position  is  secured 
by  means  of  the  dniible  loriR  apbnt  alreany  describpd.  The  dminage-tube  is 
removed  the  dny  followinft  the  o]>eration.  The  stitches  are  i-emoved  nt  the  end  of 
a  fortni^'bt.  In  a  hospital  pati^nt  a  čase  of  pla-ster  of  Pariš  is  tlien  appUud  for  two 
months  ;  thereafttr  hc  bugins  to  walk  with  crutchus. 

As  rcgard^  tUe  re^ult  uf  tbu  upcraliuii  wii  are  quitc  saiisfied- witb  a  olose 
fibrouij  aukylosis,  for  thiit  ensiires  a  strong  and  uscful  limb,  and  diininishes  the 
chances  of  a  i'elapse  of  the  disease. 

7'fie  ani(rifyr  ojiti^ition  of  I'ttrl-tr  and  Jfiiltr  is  performed  as  follows : — The 
patieut  lies  on  his  back.  An  iucisioii  is  UDtde  tbrough  thL'  i>kin  nnd  fat  frorn  u 
point  iiiiuie<liatcly  btlo*  and  cxtemal  to  thy  antcrior  supcrior  iliac  spine  down- 
n-ards  and  fibghuy  iiiMvards  for  about  three  iiicht-s.  The  fj»«cia  lata  is  divideil 
in  the  line  of  the  woiind.  Sairch  is  then  iniide  for  the  interspace  betveen  the 
tt-nsor  fascin*  femoris  and  chiteiis  minimus  extemJilly,  and  the  nartoriiis  and  rectus 
int«rnally.  The  mujvrle.n  l>pinjf  drawn  apart^  the  capsule  of  the  ioint  ia  exposed 
and  fr6ely  divided  ;  tho  heail  of  tbe  femur  is  ttien  removed  after  dividing  the  neck 
of  the  boue  by  means  of  a  broad  chisol ;  the  wholo  interior  of  the  joint  is  nov 
readily  accessible  to  the  fingi^r,  and  is  thoroughly  cleared  of  ali  tuberculous 
uiatenal ;  special  aitcntlon  is  directed  to  the  iiec-k  of  tlie  bcme  and  to  tlie  acota- 
bulum.  The  uporatioii  is  coniplet«^  by  stiteliing  llie  edges  of  tho  lUvidt-d  cupsule, 
tho  inusclos,  and  fasoia  lato,  and  tiually  the  skin.  The  hiub  is  llxed  in  aa  attitude 
of  marked  abrluction. 

If  in  the  cour«e  of  either  of  the  operations  described  an  abscess  is  raet  with,  it 
ahould  be  cleared  out  at  once  before  opening  up  fresh  lajers  of  tis&ue.  If  there 
occiin)  a  fre.sh  outltreak  of  tnl>ercuh)ii)i  diseof^e  in  the  Rcar  of  the  vround,  it  is 
probabIy  tbe  reault  of  infection  of  ih«  tissues  exp«ised  dui-ing  the  ommtion,  and 
It  stmuld  bo  pi-omptlf  deak  with  by  free  exciaion  of  the  nartn  invom.-d  bt-fore  it 
rupturea  extemaUy.  Tlie  forniation  of  abscess  at  any  8UD8equent  period  should 
be  dealt  »ith  on  the  ubuiU  Y\w.^. 

Am^mtutiiinat  tkt  hipjoint  fur  tubcrculous  disease  hasbecome  one  uf  tho  mrest 
operations  in  surgical  practice.  It  uiay  stili  be  required  in  cJises  which  have  con- 
tinued  to  progresa  in  »pite  of  exciRion,  e.rj.  where  tliere  »s  diseasc  of  tJie  peUns  or  of 
tbe  shaft  of  the  feninr,  with  septic  ninuse-s,  albuminuria.  andjhectic  fever.  In  such 
cases  the  surgeon  must  be  pr^paretl  not  only  to  diKiirticulate  at  the  hip- joint,  but 
alao  to  remove  a  portion  of,  or  the  entim  innoniinate  Ijone.  Surh  ext('naire 
operations  will  usuaily  be  cariied  out  by  som«  form  of  racket  inciaion,  wiiich  wiU 
permit  of  the  ligature  of  the  main  \'e»sel8  an  a  pi-^liminary  measure. 

■  The  C'rrrection  of  Dett/itnit;/  rf.tuiiiji<j  from  Antfcedfnt  DUeate  qfthe  Hip. — The 
deformities  coucfriied  huvo  been  alreudy  descrilied  as  accompaniments  of  lup 
diaeose  ;  from  neglect  or  iiuproper  treatmenl  tli(-y  mHy  havo  beeu  allowed  to 
persist,  while  the  joint  diseasc  lias  recovered.  They  are  assoeialed  either  with 
libroua  anfcyloBis  of  tbe  joint,  or  with  contracture  of  ihe  soft  parts,  or  a  conibina- 
tjon  of  tiiese  conditions.  O&seotis  ankvlosis  ie  rare.  The  contractui-e  of  ihe  soft 
parts  speciaUy  involves  the  tendona,  lasciie,  and  ligamentn  on  the  anterior  and 
irnier  a«pects  of  the  joint,  and  is  U8ually  present  to  sudi  a  degree.  that  even 
if  the  joint  were  rendered  mobile  it  would  prevent  correction  of  the  d<?formiity. 
It  Hhuuld  be  Irarne  in  uiind  that  the  ditlicutties  of  correction  aro  so  considerable, 
that  it  should  not  be  attempted  unlesii  Oie  defomiity  is  a  serious  hindranoe  to 
locornotion  or  a  bur  to  reniunenttive  OL-cunation. 

The  deforniity  mast  ofteu  coinplaineu  of  i»  reprefcuted  by  a  coinbitiatton  o£ 
shorteniiie,  tloxion,  and  adduction. 

Jf  Jlf-.fiiin  if  ttii  inffmiitfnt  fi-ntur^.  it  may  lie  correrted  as  foJlovs  : — The  osteo- 
tomv  18  performed  through  the  neok  of  the  femur  if  it  exi$ta  (Adniii'«  operation), 
or  through  the  trochanter  if  tho  neck  of  the  bone  has  diKappeore^l ;  iheciintmcted 
soft  partii  are  divided,  either  by  subcutaneous  or  open  tenotomy  ;  the  limb  is  then 
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■extcnclp(l  and  »Ulucteil  lis  descriljed  in  excision  of  the  joint     lu  pationts  u-hoso 
occupAiions  entAJl  t)ie  »itting  posturc  it  ma^  not  ))e  advi^abIe  to  oorroct  tlc^ion. 

Tf  lufiiuftiun  itHfi  ini^-niffH  are  (Ae  promin^ut  /fttfurea  the  choiee  lift.-*  iw>twf?4>ii  a 
tmis\'ers{'  osteotornj-  below  the  lesncr  tmchantcr  (CJitnts  operalion),  an  ohltq\ie 
ogteotomy  (from  alKiv*^  dowrtwnr<U  and  inwnr(U)  throuRli  the  Kreat  trocbanter,  or 
&  resection  o£  ttie  joint  accordini{  to  the  »peciiU  features  of  tite  caae.  Tlie  iidtluctoi* 
iniucles,  fascia  lata,  and  other  contracted  soft  partK  are  divided  by  sulH-utancous 
or  open  t^notom^.  Tbe  liinh  is  then  fnrciliJy  abdu<.'tt'<l  and  t-stinded  ;  the  i*x- 
tenaion  is  lunintatned  bv  thf  veight  (10  to  l!0  Ib-i.)  and  pull';y,  tlie  Hlxluction  hy 
the  double  lonji  stpHnt  nfrettdy  di-aoribod.  In  cas<-s  whcre  thu  d(.-fL>riuity  is  hilatoml 
speoial  etTort«  should  be  ujade  to  ubtain  u  movable  joint-,  ut  any  i-ate  on  one  ttide. 

SvpHiLiTic  I>J8EA9K  IN  THK  Ekoion  ofthb  Hip-Joist  is  Hcapcel/  met 
except  iu  tho  form  of  eplphjsitis  of  the  upper  end  of  the  femur  Id  infants 
who  are  the  victiuis  of  iuheriU^l  Ayphilis  ;  it  is  attcuded  \vith  BwclUng  aud 
teuderuess  over  tlie  ueck  of  tlie  bonu,  and  dimiuution  of  tho  voluntarj  inove- 
inents  of  the  Hmb  (paeudo-pamljsiB) ;  vhile  passivc  movements  niay  be 
reetricted,  this  is  rarely  so  pronounoed  as  in  tuberculosia. 
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Tbese  iuclude  a  number  of  diseaaed  couditions  roBulting  from  infcctioD 
of  the  joint  with  the  comuion  pyageiiic  org3inisiu»,  ur  \vith  Hptx.'ial  urgunisins, 
9^.  the  gonococcus,  the  tjphoid  bacilltitn.  ^Nliile  the  organizma  nsuall^  gain 
8OC60S  to  tbe  tififiuus  of  the  joint  through  the  blood-strciim,  n  direct  iDfectioo 
is  occasionall}'  observcd  from  auppunitioa  in  the  femoral  Ijmphatic  glands, 
or  iu  the  bursa  under  thu  i]iu-[)«uus.  The  pyogenic  diaeaseB  are  cliiofl/  met 
with  in  childhood  and  jouth. 

Tft*  elinkaJ  fmlurts  vary  with  the  gravity  of  the  infoction ;  they  inay 
be  mucb  leas  strikiug  thau  is  geuerallv  8upi>oaed.  They  muy  assume  the 
form  of  an  acute  serous  synovitiB  or  by(In>p8,  \vhich  reoovera,  or  {»enusts,  or 
relapsea  afler  apparent  ciire.  Tlie  feature**  are  often  remarkably  latent, 
especiaUy  vrhen  the  hip  aBectiou  occurs  as  a  complication  of  a  general  ill- 
neas  such  as  scarlet  fover,  partly  becauee  the  patieut  ia  coufined  to  bed  from 
the  tirat  ouset.  The  hip  leaion  luia  liecn  known  to  ew-ji{H>.  notice  oltogether, 
until  at  a  later  period  the  head  of  the  feniiir  wa8  found  lyiug  on  the  dorsum 
ilii.  or  the  joint  is  found  to  be  ankyloecd.  In  the  "acube  arthritis  of 
infants,"  restilting  from  Btaphylococcus  oateomyeUtifi  of  the  fomur  or  ac«ta- 
bulum,  the  clinical  featiirea  may  also  be  comparatively  mild,  but  as  a  rule 
the7  asauuie  a  trpo  in  wliich  the  »uppuratlve  element  prednniinatea.  There 
ifl  general  illncsa  ušhered  in  by  a  rigor  and  attcnded  with  an  irregular 
remittcDt  tcupcraturc;  the  locul  features  are  those  of  an  acute  arthritis ; 
there  is  great  siiffering  aud  frequetitly  danger  to  Ufe;  the  joint  ia  held 
rigid,  there  i«  agony  on  tho  least  attempt  nt  movement,  there  are  startings 
at  night,  the  muscles  vasto  rapidly;  the  limb  may  reUiin  its  nornial 
attitude,  more  often  it  liccomes  ticxc<l  aud  abductcd,  or  adducted;  a  svetl- 
iog  forma,  usuallv  iu  fmnt  of  the  joiut  at  the  upper '[^lart  of  Scarpa'fl 
triangle,  puHliiug  fui-wards  the  femoral  artery ;  the  HweUii]g  in!iy  be  o)wi:ured 
hy  ofidenui ;  if  nntrentc<l  the  pus  eaoBpee  from  the  joint  and  either  gruvitatea 
down  the  limb  or,  as  ia  moro  often  obaerved,  it  bursls  through  the  akin  over 
the  jiiiut  and  discharges  by  oae  or  more  ainusea;  the  joiut  bccomes  dis- 
orgauiaed,  the  head  of  tlie  l>one  miiy  b«  diHplactid  uu  to  the  dorauui  ilii,  or 
tbe  upper  femoral  epiphjHia  ni)iy  Im>  deLnnh(><l ;  in  the  latter  uase  the  de- 
fonnity  resembles  that  whjch  acconipanica  fracture  of  the  neck  of  the  femur. 

Aa  a  complication  of  other  diseuses,  pyogeuiu  allections  of  the  hip-joint 
Ud  lUDuUy  met  vritb  in  relutiou  to  pya!!niia  aud  aepticaMuia  (inuludiug 
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pnerperal  fever),  scarlet  fever,  lyphoid  fever,  measles,  ocute  rheumafieS?7 

Hud  goaorrJuea. 

In  ganorrhisa  the  hip-joint  ia  not  uncommoDly  aftected ;  the  clinical 
features  may  be  Ihose  of  a  serous  8ynovitiB  with  paiu,  teudertiess  aud  fever ; 
the  amoutit  of  tluid  iQay  ha  bo  couaiderable  as  to  cause  BwcUiDg  in  front  of 
the  joint.  The  more  Bdriouft  form  of  the  diHeaae  is  Bometimea  atteiided  with 
great  Buffering  aad  markod  Jlexion,  and  m&y  reeult  in  disorganisuLiun 
of  the  joiiit  and  ankylosis.  Suppuration  ia  extremely  rare.  It  is 
probable  that  soiue  of  the  hip  aflections  met  wit]i  nfter  childbii-th  are  of 
gonorrlioial  origiu. 

Progress  and  TermiiuiHom. — In  the  milder  forms  of  pyogenic  diseaae  of 
the  hip,  reoovery  may  Uike  plače  with  more  or  less  coniplete  reatoration  of 
fuDction ;  in  isolated  cascs  the  disturbauce  of  growth  at  the  neck  of  tho 
femur  may  result  in  curvatnre  (L-oxa  vitra).  lu  uiore  i*erioua  forms  there 
mav  be  persistent  sinuses  from  disense  (necrosis)  in  the  feimir  or  aceta- 
bulum,  there  mav  be  tibroua  or  osseovis  ankyIosi9  of  the  joint,  pm-manent 
deformity  from  contracture  of  the  eoft  parts,  from  neparation  of  the 
epiphysis,  from  dislocation,  antl  in  children  there  may  be  impairment  of 
the  growth  of  the  limb.  In  the  gravest  forms,  e8iM»iany  wbere  several 
joints  or  bones  are  iuvolved,  death  may  take  plače  from  geueral  infeotion 
or  toxine  poisontng. 

Tke  (Kr.vrrence  of  flislocation  has  been  speciallv  observed  in  rolation  Lo 
tyijI»oid  and  other  fever«,  usuaUy  from  eomc  alight  movement  or  puah, 
when  tho  limb  is  flexed  aud  adducted;  the  dislocation  niay  be  the 
tirst  indicatiuii  of  the  existence  of  tho  joint  lesion ;  the  antecedent  con- 
ditiuu  mav  l)e  one  of  aerous  or  piiriilent  PvnovitiB;  d^struction  of  bone, 
cither  of  the  liead  of  tlie  femur  or  of  the  rim  of  the  acetabiilum,  is 
esceptiooal.  If  the  chiid  hns  been  allowed  to  rccover  with  dislocation  on  to 
the  dorsum  ilu,  he  im  U8ua]ly  able  to  walk  and  run  nlMMit,  but  with  a  limp 
\vhic:h  l>ecomed  more  pronounced  as  he  Rrow8  up;  the  featnroR  clo8ely 
resemble  those  of  congeniUd  dislocation,  and  it  may  be  impnasible  to 
distinguish  botvveen  them  unlesa  au  acciu-ato  hi8tory  is  obtainable.  The 
movemeuts  are  very  fre-H,  exct'pt  in  tlu^  <UrtH:liou  of  uI.'duetiou.  The 
shortening  may  amount  tn  2  to  4  inches  or  nmre. 

Thr.  iTMtment  is  conducted  on  general  principlea.  aud  iiicludea  that  of 
any  disease  of  which  the  hip  affection  is  a  complication.  The  limb  ia  ex- 
teoded  by  meaua  of  the  weight  aud  puUey,  aud  kept  rigid  with  tho  single 
or  double  long  Kplint,  or  by  means  of  Raml-hiigs.  If  ttie  Hwelling  of  the 
joint  persiat,  and  if  there  ia  evidence  of  auppiiratiou,  the  joint  slioiild  be 
exploiied  by  an  anterior  incision  inclining  dowDwari.l8  and  invvarda  from  the 
antcrior  auperior  iliac  Kpiue.  In  children  it  in  reuuirkable  how  comp5etoly 
the  joint  may  recover  if  the  pus  is  promptly  e\'ucuatetl  under  rigid  auti- 
aeptic  precantions. 

If  there  is  distocation  of  the  femur  it  shouM  be  reduced  by  manipulation 
Viith  or  without  preliminary  esteut^ion  ;  it  hjia  been  suticessrul  iu  aboiit  one- 
hajf  of  the  caaes  in  whicf»  it  han  l>een  attempled ;  \villi  reaulla  which  have 
been  very  sntisfactonr ;  preliminary  teDOtomy  of  the  Bliortcnt-d  tendona  uiay 
be  reqnired  in  some  cases.  Where  reduction  by  mnuipuLition  is  inipossible, 
the  joint  atruutures  sliould  be  oxpo8ed  by  one  or  ather  of  the  methods  em- 
ployod  in  excifiiug  the  joint;  if  the  obatacle  ia  found  to  be  the  filling  up  of 
the  acetabulum  bynew]y  fnrnied  tisatie,  thi«  mustl«  rt^muved  ;  if  tlieheadof 
the  bone  has  di8api>eared,  the  neck,  or  failing  it,  the  trochanter  shotild  be 
iixed  sgainst  the  acetabulum,  therehy  diminishing  the  shorteaing  at  the 
oxpenso  of  mobiUty.    The  author  acliieved  this  in  odc  cosc.  attor  dividing 
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the  ahorteiied  muscles,  by  driving  a  long  sttel  piu  Ihrough  tho  trochantcr 
ioto  the  acetabulum,  aud  fixin^  tlie  limb  in  the  alHlucted  poaition;  the 
paLient,  a  girl  agtHl  lo,  wns  thereby  enabled  to  briug  Itoth  heols  in  cnntact 
with  tlie  ground  and  to  walk  very  muoh  bctter  thou  she  had  doue  before. 
The  treatmeut  of  gonorrha-al  disc;t80  of  the  hip  is  the  same  as  in  other  joiiits. 

Actite  Osteom^eiitis  in  the  Vieiniti/  ii/  the  Hip-Joint. — Tliia  leaiou  iuay 
origiuute  iu  the  acetabulum  or  in  the  upper  end  of  the  fcniur,  Lhe  latter 
being  the  more  frequent;  in  manj  casea  the  diseasc  runa  its  course  without 
BUppnration ;  ext<;naive  ueerosls  is  cxcepUouaI ;  8ei»aration  of  the  fcmoral 
epiphyai8  is  ucarly  aIvvayH  atteuded  witli  deatniclive  clianges  in  the  joint. 
The  diBeaae  HBually  aftec-ts  children  who  aro  Hppai'ontly  hcalthv,  it  begins 
aciitely  with  shivering,  liigh  fever,  and  severe  pain,  necesaitiiting  confine- 
ment  to  bed  from  the  tirat  onsct.  A  doughy  §welliug  fonus  tu  the  rcgion  of 
the  hip,  usually  in  Scarpa'ti  triangle.  If  auppuration  t-ukes  phkco  the 
fcat\ires  are  thone  of  acute  abaceae.  which  if  left  to  itself  resiilts  in  the 
fomiation  of  sinuse«,  ficctal  examinatioa  is  of  value  in  cases  wliich 
Mriginate  in  the  auotabuhini.  Trealineut  is  carried  otit  on  the  same  hnes 
as  in  osteomyeliti4  el8«where.  The  6equehe  which  may  be  met  with  in 
neglected  caeea  inchide  c-ontracture,  derorniity  (u8iially  oxtremo  tIexion  vrith 
adduction),  ankyloais,  atiorteuiug  of  the  limb,  Bepai'atiou  of  lhe  uppor 
femoral  «pipliyišis,  spontaueous  ciLr\'ing  of  the  bone  (coxa  vara),  fracture  of 
the  neck  of  the  femur,  and  dislocabion. 

Death  occurs  in  a  considcrable  proportion  of  coses  (about  15  por  cent). 


ACUTK   AND   ClIltO.MU   RHEUMATiaM   OF  THK   Hir-JOINT 

The  Joint  lesions  iu  acute  rlieiiiiiatiam  are  deacril^d  uuder  that  bcad. 

>nic  rheumatism  is  nn  ill-defined  afiection  of  jointe;  it  is  met  with  at 
varying  from  12  to  50  year8;  it  is  U8ually  polyarticular,  and  is  chielly 
remarkable  for  the  amount  of  suETcring  to  which  it  maj  givc  rise,  and  the 
gieat  disturlmncti  in  the  functiona  of  the  joint  whicli  mav  reault  from  it. 
Its  clainiH  to  I«  called  rheumatic  nwt  upon  the  faeta  that  it  haa  U-en 
ol»er\'ed  to  fi.)llow  upon  acut«  articular  rheunmtisin,  that  it  may  shovr 
exaccrl>uttous  or  rekuBca  attendcd  with  pyrexia,  und  that  it  is  met  with  in 
patieuts  who  Ijave  u  f«mily  historj  of  acute  rbeumatism  or  of  inflamrna- 
tions  uf  serous  uiembraiies.  Iti«  pmltabU;,  hu\v[jVt!r,  that  some  uf  tlie  joint 
lesions  (lescril>od  as  rheumatic  raay  be  of  gonoTrhceal  or  other  pvogenic 
origin.  Whilo  it  ia  regarded  as  distinct  from  arthritis  deformuns,  it  may 
merge  iuto  that  diaeaae,  and  ultimately  preseut  the  alt«ratious  iu  tho  boncs 
which  are  characteristic  of  it. 

The  clinical  features  of  chronic  rheumatism  of  tho  hip  are  similar  to 
those  obsL-n'ed  in  other  joints ;  progreaaive  stiffneas  and  deformity  are  the 
outstanding  features,  asaociated  with  coutracture  of  tho  auft  \yax\A  uud  tibrous 
ankjltmis  of  the  juint ;  thH  [latient  verj'  oflen  htjcomes  a  helpless  cn[;ple, 
and  bos  to  spend  the  rest  of  bis  life  in  l>ed  or  on  a  liath  chair. 

The  prognosis  is  unfavourabla  Treatment  is  conducted  od  the  same 
Unes  aa  iu  other  joiuts.  Tbis  subjeut  is  further  deaoribed  in  the  artiole 
*'  Rheumatism." 


ArTHBITIS  DEF0RMAN9 — OsTEO-ARTUUlTIS — MALUM  C0X£  SEKILB 

This  disease  is  compamtively  common  at  the  hip,  either  as  a   mon- 
urticular  arfoction  or  simultaaeouslj  with  other  joiuts.    Whilo  llic  etiology 
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of  bbe  disease  in  general  ia  obscure,  iu  tbe  hip  it  frequcDtl7  dcvclopa  aftcr 
an  injury. 

Tke  chanffM  in  tkfJoiiU  are  characteriatic  of  tha  "dry  "  form  of  the  disease.  and 
are  chiefly  met  with  m  the  cartiliigpa  and  bones ;  tlie  synoviftl  chariK««  wliioh  ur« 
BO  promiuent  in  thu  koee  ar«-  hei*e  uf  little  clinical  imporlum-c.  Tlie  atroplij/  aud 
we-aring  awfty  uf  llio  articular  surfaccs  is  uc'cutiipwnit;d  bv  tbo  ucw  formatlOD  of 
cartilftgo  aoii  l)oae  nround  llu^ir  imiiKiiis  ;  ibc  lieiul  of  the  leuiur  may  acqijire  the 
shjipo  of  ft  hfiltuet,  or  of  a  luuslii-ooai,  or  of  a  liiupet  hliell  ;  f  roiri  ahsorption  taking 
pla<M»  in  tho  ueck  of  the  feiiiur,  the  hei«!  inay  come  to  V>e  sc-K^ilo  at  the  Vmv«!  of  tho 
neck,  and  nmy  ofcupv  a  li>v»»l  (mohidviralilv  b«!ciw  that  nf  tho  prc-at  trocbanter. 
The  acetibuium  **  wanders  "  liack^vants  ainf  upwarfis  ns  in  tuberculoiis  diseose ;  it 
is  usually  deopened,  its  floor  may  project  on  tho  pelvic  a»]>ect,  its  marpins  niay 
form  a  projectlng  collar  which  overhanca  the  neck  of  tho  feiuur,  or  prasps  tlio 
Itttter  so  that  even  iti  tlie  luacerated  condition  iho  hvail  is  imprisone*!  in  the  socket, 
imd  Uie  joiut  is  locked.  Tlur  t-buniation  of  tbe  artifular  surfacos  re^-mbles  that 
seen  in  other  joiiits.  The  deguncrative  chiiuges  uiuy  fxtcnd  to  the  upper  pnrt  of 
the  sliaft  of  the  femur,  and  rc^ult  in  cu^^inK  of  the  »haft  and  neck,  hiigg(.-8ttng  a 
TMemblanoe  to  a  point  of  inteiTOgation,  and  inarked  depi-ession  of  the  hea<l  of  tlie 
bone  below  tho  lovel  of  the  great  irochant*r. 

Tho  changes  descrtb<K)  are  nec«ssarilv  associ'at«d  with  gi-cat  rcstHction  of  the 
mov-otnents  of  tho  jairit  and  wi(h  strilcnig  dpforinity ;  tlio  defonnity  oonsists  in 
shoi'tening  of  the  limh,  U8UnUy  witli  ovei-sion,  sometinies  wjt)i  llexion  and  adduc- 
tion  ;  the  trochant«r  is  nearly  alwftys  displa«-««!  upwards  and  l>arkward». 

7%t  cHnicai /fat urfs  ai*fi  those  of  artbritifl  defornians  in  geni'r«l,and  are  il8UaUy 
80  charact«ristic  that  there  is  little  ditiicult^  in  tho  diagnosia.  The  prominence 
of  sciatic  pain  in  some  cosoa  (from  the  n'('rve  being  involved  as  it  passes  over  tlie 
joint)  may  lend  to  tho  diaease  beiug  regai\led  as  sciatica  ;  the  restriction  uf  tho 
movcnu-nts  of  abiluction  and  atlduction,  the  presence  of  t-rackinj;  and  of  gniting 
of  tlic  artieuhir  sucfiu^'^  and  Un?  aggmvivliun  of  tho  pain  aud  etillnous  uftor  rcstiog 
the  limb,  aro  hclpful  in  rct-ognising  arUiritis  deformans. 

The  grcat-est  ditfioulty  is  met  with  in  cases  where  tbe  di^eai^e  occiira  in  early 
Ijfe  as  a  monarticular  atfection,  for  the  i*eseniblance  tn  tiil>eri'ii)of>is  may  bo  so  cloee 
that  thediagno5i8may  heinipo!wibleuntil  the  joint  is  expIored  byoperation  ;  even 
skiagraphs  may  fail  to  ditferentiatP  betveen  tnem. 

Thf  treatment,  in  additJon  to  that  of  artbritis  deformans  in  general,  consists  in 
maiutalning  tho  noi-uial  movementa  of  tho  joint,  and  in  diniinishing  the  pressiire 
on  ihti  articiilar  surfaccs  by  the  use  of  sticks  or  crut47he^  SburteDing  of  the  limb 
roay  be  coinpensated  for  by  heiphtening  the  šole  o£  the  boot.  Foifible  niovomeut« 
of  tli«  joint  undur  an  an:i>Htb(>tic  uften  do  more  baiin  than  good.  KxcisiDU  of  the 
joint  has  yiplded  very  sulisfactory  results;  it  is  indic»lc<l  wliore  tho  iMitient,  while 
healthy  othenvis«^.  is  neitber  too  old  nor  too  fat,  and  is  unable  to  valk  on  account 
of  pain  and  deforraity. 

Neuro-Arthhopathies 

Charcofs  disease  ia  met  witb  in  individwala,  usuallj  men  ovcr  30,  who 
are  siiflering  fnnu  incipienL  or  well-dfiVp!o[ied  taliea  dorsiilis.  Oue  ur  both 
hip-joints  may  be  affeoteil.  Somotira<'3  tho  development  of  a  rtiictiiating 
swelling  in  the  npper  part  of  Scarpa'8  triangle  may  indicate  the  preaence  of 
h)'drops ;  in  many  of  the  racordcd  casca,  howcver,  attention  haa  been  tirst 
directed  to  tho  diseiu«  by  tlie  occurreuue  of  dialocation  from  sH^ht  violenee. 
The  absence  of  pain  and  tenilernpsa  ia  alway8  chanicteriatic.  W  Iien  dialoca- 
tion  haa  occurred  the  limb  ia  short,  the  upper  end  of  the  femur  ia  freely 
morable  on  tho  dorsum  ilii ;  the  rotatiun  are  of  tbe  grcat  troebaiiter  may 
be  much  reduced  aa  a  reanlt  of  the  tliaappeai-ance  of  the  head  of  the  bone ; 
there  may  be  cousiderable  formation  of  new  bone,  giving  rise  to  large 
tumour-like  maaees  in  relation  to  the  capsiilar  ligameut  and  to  the  muscles 
aurroundiug  the  joint. 

Whcn  both  hip6  are  dislocatcd  tho  attitude  aud  i^ait  are  aiinilar  to  thoao 
obaerved  in  bilateml  congtiiiiUil  dialocation. 

The  treatment  conaiata  in  protecting  and  supporting  the  jouit ;  vrhen 
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ODly  one  joint  is  aSected  advanUge  mav  I»e  derived  frnm  a  Thomns  or 
otber  B(>Unt,  along  witli  a  patten  aud  crutchbs,  m  bilateral  cosefl.  from  tho 
uao  of  crutches  aloDe. 

HvsTKRiCAL  JotJiT. — The  ueun><miiiictic  or  hvsterical  jaint  nfTeclioa  ia 
verj  rare  at  the  hip;  most  iinportance  atUchea  to  the  differenlial  lUagnoeis, 
vhicb  bas  beeu  ah-eadj'  deecribed  nnder  tuberculous  dieeJisa 

LoosE  BODlES  are  chiefly  met  with  io  iissociatiou  with  arthritia  defonnaus 
and  wiLh  Ciiarcot'8  di^«aae;  thej  i*ossess  little  or  no  clitiieal  slgniticancc. 

BlSEASKS  OF  THE  BURS.«  IS  THK  EeOION  OP  TIIK  Hll'. — Tlie  burste  COD- 

certied  are — (1)  between  the  ilio-psoas  mtiacle  and  the  anterior  aapect  of  the 
capsular  ligament  of  ihe  hip,  whix!;h  mav  commumcate  with  thu  joint ;  (2) 
thoae  iu  relatluu  to  the  grcat  trochauter,  a  8Ui>crficial  oqč  bot\večii  the  skin 
aud  the  Irndon  of  the  gluteus  mttxiiiiu3,  and  a  deejjer  une,  oflea  imiltilocular, 
]wtween  the  glu tona  masimua  and  the  origiri  of  the  vastus  estemus;  (3) 
over  thti  iscbial  tiiberositj ;  (4)  beneath  tho  attacbmeut  of  the  bamstring 
muacles  to  the  iacliial  tubmt&itj;  (5)  belwecn  the  obturator  intcrnus  aud 
the  iuai'giD  of  the  small  sciatic  foramen ;  this  burea  tua^r  cominunicate  with 
auolher  betwceu  the  teudon  of  tho  muecle  and  the  hip-joiot.  The  diseases 
met  with  in  these  burtu^  iuclude  the  so-ualled  traumatic  mBamuiutions 
(trade-buraitis),  and  thosa  reaulting  frotu  tiiberculoeis,  p^ogenic  infection, 
gonorrhcea,  s^philis,  gout,  rheumatism^  (ttc.  (Vide  article  "Bursoj"  in 
voL  ii.) 

In  dism»e  o/  the  bursa  bentatk  tke  ilio-psoat  the  limb  may  be  flexed, 
sbducted,  and  rotated  out  as  in  tuberculuus  disease  of  tho  hip  nr  of  the 
paoas  inuacle ;  froni  ilie  lirat  of  these  the  dii^DoHii^  ia  made  by  testiug  the 
moTemoDts  at  the  joint,  from  paoas  abscess  by  the  6weUing  being  contiDcd 
to  the  region  of  the  hip.  viz.  at  the  upper  aud  inuer  part  of  Scarpa'a 
triangle. 

In  dwa$e  o/  the  bursa  betveen  the  glutnts  mazimas  and  grent  trochanier 
the  attitude  ol'  the  limb  mar  resemblc  that  of  hip  diBease;  most  diflicultjr 
will  be  fouud,  however,  iu  dillereatiating  betweeu  tubercalous  disease  origiu- 
ating  in  the  bursa  and  a  cold  abacees  aaeociated  wilh  diaeose  in  tlie  trn- 
cbanter  itself ;  the  diagnasi«  is  nirelr  establiahed  until  the  swelhng  (or  auy 
ednuB  folIowing  on  ita  rupture)  is  explorcd  by  operation. 

Tumour»  in  the  Tttrion  of  the  hip  are  so  rare  iu  compurison  vrith  otber 
diseaaee  that  tbeir  exisleuce  ui!ually  remains  unsuspected  uutil  their  nature 
is  revealetl  by  the  prt^res«  of  the  čase.  The  innocfnt  tumours  include 
chondromuta  and  ostoomata  arising  from  the  trochanter  or  pehis;  tho 
diagnoitiA  in  uot  diflicult  unlcsa  iu  exccptional  caaca ;  for  eiample,  the  burm 
ovtr  an  Gcostoais  may  uudergo  rapid  euhirgement,  and  the  patient  maj  not 
be  aware  of  tbe  existence  of  the  eKostoeis,  and  appUes  for  adrice  concoming 
the  buraa,  which  m&j  be  so  large  that  it  hides  tbe  tumour,  and  may  t^ 
miatakun  for  a  chrouic  absceas  or  other  Iluid  8wolUng.  The  nature  of  the 
čase  inay  uot  lx!  rM^ogiiised  uutil  the  svvelling  la  lucised. 

J*rimary  nuircoma  nmy  originate  in  the  femur  or  pelvia;  at  an  early 
stago  the  diagnoais  from  hip  disease  may  be  ditlicult  or  impossible ;  it  hoB 
already  been  referred  to  under  tuberculosis.  The  examination  of  tho 
patient  must  ineliide  that  of  tbe  rectum  and  the  use  of  akiagraplia.  Iu  the 
later  stagea  the  nature  of  the  diHeafie  is  evideuced  by  disteuaion  of  tbe 
oataoeous  Teins,  unlema  of  the  limb,  pulHition  of  the  tumour,  cgg-shcll 
cnckting,  and  the  occurreuce  of  spontaneous  Iracture. 

Secondartf  cancer  is  by  no  mcana  uncommon  iu  the  upper  end  of  the 
femur  foUowtug  cancer  iu  the  bretuit,  prostate,  thvroid,  intestine,  or  Itver; 
it  is  not  recogmaed  os  a  mlo  until  tbe  oucurrence  oi  epontaneoua  fracture. 
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Afi  far  as  treatment  w  concerned  it  is  carried  out  on  the  iisiia]  lines  in 
tha  caeo  of  thc  innocent  tumours.  la  priiiiary  sarcouia  it  usuallj'  iitiiilies 
disarticulutlou  nt  the  hip  hy  a  m^ket  iuci^iou,  tho  haudle  uf  the  rackel 
being  so  placed  nn  to  perniit  nf  the  Ugiitiire  of  the  inain  vesgelR  at  an  early 
atogeof  the  operation.  The  »oft  part8  are  then  divided  in  stagea,  wel]  above 
the  limitB  of  tlie  grovvth.  Therc  have  been  8ucc^e38flll  casea  in  which  part 
or  eveu  ihe  who]e  uf  the  iuuomiuate  bouc  has  liecn  removed  aluug  with  thu 
limb. 

ParabfsU  of  the  Muscles  at  ths  Hip — Parali/tic  Contracture.  and  DiiHo- 
cation. — Theee  are  chie(ly  met  with  in  childreu  eufiering  Irom  spinal  or 
cerebral  paral^ais.  At  tho  tirst  ousct  the  limb  is  hclplcss  and  the  joint  ia 
flail-Iike;  if  recovery  takes  plače  to  such  an  extent  that  the  cliild  ia  ahle  to 
walk.  the  attitiule  and  gait  niay  rcBemlile  that  of  congpnital  diKlncation; 
where  the  allection  ie  bilateral,  the  child  has  been  known  to  walk  with  the 
hips  iicutely  f]cxcd  so  that  tho  cheat  rests  on  the  knees.  The  gait  may  be 
iuiproved  by  some  form  of  rigid  apparatus  which  fixGa  the  thigh  to  the 
trunk,  or  by  securing  an  artilicial  onkyloBi8  at  the  hip-joint  (arthrodesis). 

Caaes  are  more  often  met  with  in  which  the  child  haa  heen  contiuetl  to 
bed  (or  at  anv  mte  ia  nnahle  tn  \valk),  and  contnicture  haa  laken  plače  in 
the  attitude  of  flexioa,  iiddiietion,  and  internal  rotatiou  ;  disl^ation  on  to 
the  dorsnni  illi  mav  bc  siiperaddcd.  It  is  of  great  importauco  to  prcveut 
such  deI'oruuly  by  buitable  splintsaud  exten8)0u ;  wheu  it  has  uccumnl,  the 
queBtion  of  correcting  it  will  liepend  on  tho  general  comiition  of  the  patient 
and  on  the  functions  of  the  limb,  apart  from  the  attitude  at  the  hip,  The 
opcrative  treatment  is  carried  out  on  the  principles  recommendcd  for  aimilar 
deformities  of  other  origiu. 

MTERATITHE.— "Ilepnrt  nf  CfHninittei>  on  Hip  Diiwii«',"  TranJi.  o/  Clin,  &x.  tff  Lond, 
vol.  xiv, — H'.iWAiin  MAitKU.  Diaeast*  o/  tht  Jointt  and  6'piiu,  1S95. — HlcuABO  Babvkll. 
lUsfosa  o/  Ihr  Juiirlf,  1SS1.^Wat«os  CarTKR.  Tvbrrculon*  o/  Bona  and  Jointš,  1896. — 
U.  A.  Witi(iiiT.  ffip  iHMtaae  iw  ChUdhood,  1887.— V.  M&NAHD.  CotaiffU  lubtntUmui, 
18D4. — Fkdijr  Klt.\uaK.  Tubtrcitlote  lUr  JCnoeJuH  u>ui  (MejJee,  1S68. — Kabi.  SrnitCHARiJT. 
KranJcheiUn  dtr  K'ukJuh  vnd  Oeienix,  181)9.— Alekis  TuOMtiuK.  "  Tuberculosu  of  Kones 
and  Joiuts,"  Lab.  &rp.  Uot.  <^  Phyt.  Ed.  vol.  iiL 


Hoclgk!n*s  Disease.    See  Lvmphadenoma. 
Hooping'  Cough.    Set  Wiiooping  Cougu. 
Hordeolum.    See Evkuds. 
Horns.     Set  Skis,  Tumours  of. 


Hospitals* 

HosPiTALii  havo  been  provided  for  the  reception  aud  treatment  of  the  sick 

from  earliest  timea.  Hospitals  supported  hy  CJovernmeut  esiHled  in  India, 
Peraia,  and  Arabia  Inifore  the  Cbristian  era.  It  i«  declared  that  the  sick 
were  treated  in  the  temple  of  j-Kst-ulapiim  as  far  hack  as  1124  n.c. 

Within  recent  year3  a  very  great  development  bas  tiiken  pkee  in  Scot- 
land  by  the  provision  of  hoapitala  for  the  treatmi!iit  of  iuleetious  diHeaaes, 
and  also  for  onlinarv  nirtilical  aud  aurgical  diBea«es  in  cottage  lioHpitals. 

There  are  two  distinct  ela^sK«  nf  hospit-dn;  (J)  Tha*«  for  tho  treatment 
of  iurectioiis  diseases,  usually  called  isolation  hospitals,  and  (2)  thostt  for  the 
treatment  of  nou-infectious  discaacB,  such  os  ordittary  nicdical  aud  aurgical 
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diseaMS.  Tn  the  first  category  the  bospitals  are  usuall^  pro^ided  iinder 
statutoij  povvcrs  hy  a&uit&ry  authoritica,  nad  the  cost  of  equipiaeaC  aud 
upkeep  lall  upon  the  piiblic  rates. 

There  is  no  ]tower  by  which  8anitary  tuUhorities  can  provide  hoepitals 
for  non-infectioii8  diseasos,  as  Section  tj6  of  the  Tublic  Uealth  Aot  states 
tbat  auy  Local  Authority  iiiay  provide,  furuish,  aud  uidintain  hos^iitals  for 
the  uso  of  ihe  iuhahitauts  of  their  district  auilbriug  froui  injcctioits  distiase. 
Space  entirely  forbids  a  lengthy  deauripbion  of  the  general  priiiciples  to  be 
ooserved  in  hospital  constniction.  and  it  further  demnnds  that  the  desohp- 
feion  Bhall  only  refer  to  the  &maUcr-sized  hoepitahi  suitable  for  villagos  aod 
amall  towns  and  niral  districls. 

Tlier«  wiU  l»e  no  refenence  to  niaternily  hoapilals,  hnspilah)  connected 
with  ineiHca!  Hchoola,  asylmn3,  workhonseR,  or  with  boaniing  »cjhools;  each  of 
tbese  would  have  reqiiired  specialisod  refeivnc«  to  the  speuial  exigcaoies  of 
the  type. 

There  are  certain  general  conditions  to  be  considered  in  the  construciion 
of  ali  houscs,  whether  hospitala,  schools,  or  ordinary  dwelliug-hou8t'a>. 

The  first  of  tlieae  ia  thu  aite. 

SUe. — Sito  has  sometiines  to  be  determined  under  conditione  in 
which  the  hvgienic  element  is  not  the  moet  prominent.  It  should  be 
dry  and  not  malarious,  and  with  an  aepcct  which  gives  light  and  chccrful- 
neaa.  The  soli  should  be  open  aitd  par\'iouB,  such  aa  aaud,  gravel,  and 
chalk.  An  und«rlyirig  ImmI  of  clay  ia  moet  unde^rable.  A  clay  aoil  is 
di8tinct]y  obJL-otiuuaMe.  Sites  ou  granite,  trap,  limestone,  and  sandstone 
are  usuallj  healthy.  Wherc  the  soil  is  damp,  draining  raiist  bc  rcsorted  to, 
and  in  ali  cascs  a  diuiip-pi^Kif  course  of  concrete  ur  aiiphalt  should  cover 
the  surface  of  the  grouiul  encloaed  by  the  Wiills. 

A  aite  wilh  a  gentle  »lope  at  a  moderate  elevation  facing  the  Bouth,  and 
protected  frora  prevailing  wind8,  is  most  de«irable.  A  Itelt  of  troes, 
judicioualy  pliinltd,  mav  assist  ia  miKlemtiag  the  iuteu8ity  of  wiuda. 

The  site  should  lui  renmved  froiii  tturks  which  Ciiuf«!  smokti  und  elHuvial 
noiaances.  Acce88ibility  by  nuiiu  romls  to  the  district  tbo  bospitiil  Is  to 
pro\'ide  for,  to  the  inoclical  attcndant,  to  ehops,  tclegraph  and  telophune 
communicatiou,  postlug  establishment,  must  ali  tie  considcred.  Tlie  orea 
ueeded  variue;  in  infectious  diseasfs  buspitals,  ulmut  an  acn;  for  tweuty-fiv6 
to  tbirty  persons  is  nec.e88iiry,  for  n  on -infectious  hospitals  much  losa  ia 
require(l,  but  the  umount  wiU  entirely  depend  on  disposition  and  arrange- 
ment  of  nards,  ctc. 

CoTutlructioii. — Thirt  abould  be  of  sucli  a  luiture  as  t^i  eusiire  dryue«8  of 
foundations,  wall8,  and  roof.  The  nuiteriats  ordinurily  ustni  for  wallB  are 
stone  and  brick,  but  concrete,  cormgated  iron,  wood,  are  also  used.  What- 
ever  material  ia  uaed,  the  foundation  ahouM  have  a  damp-proof  course  at  a 
level  of  at  least  3  iuches  above  the  ground. 

Briek  walls  should  I«  h<illow,  built  with  an  air  sjmce  of  aluut  H  incbea. 
The  inner  Burfact-  of  the  wall8  to  l»e  covereil  with  some  iinpervious  material 
Buoh  fts  Kcan's  cement,  "  AdamanL  "  plaster,  or  glazed  bricks  may  be  used. 
Augles  at  the  junctiou  of  ceiling  with  waUfl,  of  wu11h  with  Hoor,  of  end  wtth 
(dde  wall8.  should  lie  roundea  ofl*.  Cumiees,  uioulding,  etc.,  should  be 
nvoidpd,  in  brief.  ali  receptacleB  for  dust  ehoiild  \m  avoide<l. 

Kloors  shouKI  be  made  preferablv  of  hard  wood,  oak  or  tenk,  or  red 
pine,  itiugiied  »nd  grooved.  to  be  aftenvarde  made  iinpermeuble  by  one  or 
other  of  the  eiihous  coni^Kisitions. 

Thi^  f]oor  fmace  per  heil  for  infeclious  dimama  boapitala  is  uauullv  144 
feet  with  a  wall  spoce  of  12  feet.     The  width  of  ward  25  to  2G  feet,  giving 
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a  total  air  spac«  of  2000  cubic  feet  per  bed  for  ioffrctious  diseaseB  hospitals. 
For  t<maII-pox  caaes,  3000  cubic  feet  are  required. 

Venlilatinn  under  the  floors  Hlinuld  \m  provided  by  opening  in  tlie  »alla 
at  oppoeite  sides.  For  the  roof.  slates  laid  oa  boarding  and  felt,  provide 
the  neces8ai7  meons  for  Beouring  dryne8s  and  warmt)i.  Khoiica  and  do\vu- 
spouts  are  ueccssary  auxiliaries,  aud  Ihc  roof  water  may  be,  with  advautage, 
colldcted  in  tank«  for  waahing  puri>u3ea,  at  the  aaiue  tiiiie  aimplif^ing  the 
Bewa^  purification  problent. 

Water  Supplij. — This  ehoiild  be  whereveT  poesible,  by  gravitation,  and 
the  water  muat  bc  abundant  aud  of  quality  above  auapicion.  Where 
sufiicient  "  Iiead  "  caunot  he  got,  air-motora,  mius,  water-wheel8,  turbinea, 
©bc.,  may  be  necesaar?  to  pump  iip  the  water  froin  Borae  mifficient  aourca 
At  least  50  gallons  per  head  are  required.  Where  the  quaUty  is  not  above 
suspicion,  a  Pasteur-Chaiuberland  (ilter  uhould  be  iu  opemtion. 

Drainage,  Sewage  I}injiOsnl,  aud  Purijicufion.  —  In  Hiiiitll  country 
hoepitals,  earth-cloHcts  iiiight  he  used,  tluis  siinpHfving  both  the  questiun 
of  8ewage  removal  aud  treatment.  For  isolation  hospitals,  the  Local 
Government  Roard  do  not  favour  this  8yateni.  They  shouhl  on]y  be  iiaed 
where  preesiug  ditliculties  of  8e\vage  removal  occur. 

Whether  an  earth-ulnfet  or  water-clnpet  is  used,  it  niuat  bo  cut  off  from 
the  ward  by  u  paaaage  with  croes  voutiLitioa. 

A  wa8li-do\vu  cloaet  \vith  ji  tliiv^t!  -  guIUm  fluah  ia  to  be  jireferred. 
Water-cIoBet  soil-pipeg,  sink  nnd  bath  wti8t€8,  niiist  be  constructed  on  the 
most  approved  principles,  but  space  does  not  permit  of  desirable  details. 
Scwage,  inchiding  watcr  from  baths  and  waah-hou8e,  must  bc  purified 
before  it  is  diachai'ged  int-o  any  stream. 

The  septie  tatik  6y8tein ;  JJu(;at'8  or  Dibdin'fl  are  the  most  likely  niethods 
now  in  use. 

The  methods  of  sevvage  treatment  refen-ed  to  depend  on  bact«rial  action. 
In  thtt  seplic  tauk  llie  Bewage  hr»t  undcrgues  unaerohic  reaulutiou,  water, 
COj,  CH,,  aud  HjN  being  fomied.  The  ellluent  ia  tben  nin  through  čoke 
hedfi,  and  nitrate«  are  formed,  where  aerobic  action  occurs. 

In  Ducata  svstem  tlic  bcds,  luade  of  coko  breeze,  are  frcely  oerated  by 
drain  pipea  passiug  iuto  their  interior.  The  sewage  ia  diatributed  over  the 
top  by  a  aprinkler. 

The  beds  in  the  latest  development  are  covered  over  and  warmed  with 
hot-water  pipes.    The  purification  of  8ewage  resulUng  is  remarkable. 

AVhere  earth,  peat,  or  Eaw-dust  cloaots  oi-e  used,  some  form  of  iucinerator 
will  be  nec«a8ary.  It  will  alao  he  useful  for  hurning  poiilticea,  old  dreea- 
ings,  sweepings  from  wards,  etc. 

VtntiiaHon,  Wa^ini)i'j,  and  Ligktinf}. — For  small  hospitala  veutilation 
is  heat  aecured  by  open  fire-places  and  uindow8.  Thcre  shauld  bc  a 
window  between  every  bed,  and  exteading  from  2  feet  6  inclies  from  the 
lloor  to  within  one  foot  of  the  ceiling.  Ono  superficial  font  of  window  for 
evcry  GO  cubic  feet  of  ward  space  is  a  fair  allovvance, 

The  windowa  should  be  double  aashed  and  ihmble  ghized.  Somctimes 
a  "Hopper"  Ught,  hung  on  hingea,  is  provided  iu  addiLioii.  Opeuiuga  at 
the  floor  level  with  radiator  ventilators,  so  that  tlie  inrtiming  air  is  heated, 
are  uBualIy  provided.  Outlet«  may  be  fiuther  provided  by  Iioyle,  Buchan'8. 
or  other  ridge  ventilatora.  Ono  inch  of  outlet  for  every  60  cubic  feet  of 
rooui  ta  a  uhu»1  ratio  a]lowed. 

Wiirraing  is  provided  heat  by  opea  fire-places,  suppleniented  as  necea8ary 
by  liot-water  pipes  either  high  or  Iow  (preferablo)  preasttre,  or  by  tire-clay 
atovee. 
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Such  are  the  general  eonditiona  to  be  attended  to  in  ali  hoepiUils, 
whethc'r  for  iufcctious  or  DOD-inrectious  diseaaes,  to  aecure  abuudaut  ligbt, 
pure  air  at  a  proper  temperature,  drrneas  of  the  building,  and  prompt 
remoral  of  ofTeoflive  inattenL 

The  eesential  parts  of  an  isolation  hospital  are: — An  adminiatratioD 
block,  containmg  nurse  and  matrOD*8  rooms,  kitchcD,  8CuUery,  pantriea, 
larder,  Uuen-store,  Btoreroom,  coal-atore,  uursea'  and  servauls'  bedrooms, 
J>athrooniB. 

The  exient  of  theae  svili  entireljr  depend  on  the  Bi»  of  the  hoapital,  but 
caoDOt  be  ver^  much  curtailed  for  ordinarj  aizes. 

Tho  ward8 ;  aud  the  best  arrangemect  is  to  have  single  Blorey  pavilions 
for  each  type  of  diaeaae. 

The  eexe8  to  be  separated  hj  an  intervening  nurBe'B  datj-room,  with  o 
cookiug  range  and  hot-water  arrangemenl. 

By  meana  of  a  cloaed  wmdow  the  nurse  can  supervise  bolh  ward8.  A 
bath  on  wheels  can  be  kept  in  the  paasagu  or  hali,  and  be  used  for  both 
wards. 

Sleaiu  dininfector,  lauudry  aud  vrash-house,  ambulauce  shed,  morluary, 
coal  and  etick  house,  can  form  anotbcr  block. 

Caretaker'6  house  aud  diacharge  rooms.  Tlie  most  auitable  arrangemenl 
for  ali  thesc  is  pavihons  running  north  and  aouth,  administration  block  in 
frout  and  in  middle.  Ambulancc  ahed,  laundry,  etc.,  iu  rear.  Ali  separated 
by  H  40-feet  space. 

KoD-infectious  diseases  hoepitala  Bhould  have  same  eonditiona  as  to  site, 
etc,  alreadj  referred  to.  Accommodatiun  \vill  depend  upon  individual 
circumstaucea.  It  uiay  bo  only  a  two  or  threc-roomed  cottage.  Oue  of 
the  moBt  rocently  establlsbed  cottage  hospitala  is  arranged  thua. 

The  adminiBtratiou  block  ia  central,  and  the  ttards  form  wiug8  in  com- 
munication  by  passages  with  Bhutting-ofrdoorB. 

On  the  gi-ouud  floor  of  the  administration  block  ia  a  man  s  day-room 
iind  a  woumn's  day  -  room,  doctor  aud  matron*8  ruom,  aud  in  tlie  back, 
kitchen,  ecnllerv,  and  store,  etc. 

The  two  main  wards  are  on  a  north-east  line,  and  have  Bix  beds  in  eaoh 
te  scxes.  There  are  aii  private  vards,  tbur  with  one  bed  in  each,  aud 
witli  iliree.  AI>ove  the  central  buUdiug  are  uuraea  and  matrou'B  \)&X- 
rooma,  day-room8,  etc. 

The  tloor  space  for  the  varde  is  90  feet,  and  the  cubic  space  1350,  and 
the  general  intcrual  arrangcments  are  as  already  describod  for  isolation 
ho8{>italB. 

The  <iperatiou  rooin  is  on  the  ground  level,  and  to  the  hack  of  the  build- 
ing. The  tt-nlls  and  floor  aro  covored  %vith  glazed  tilea.  The  operaring 
table  iB  of  metaL  WaBh-haud  basins  and  sink  taps  can  aH  be  wrought  by 
the  foot. 

GlaHH  topB  restiug  ou  ruhber  are  prorided  for  the  basiua.     Shelving  is  of 

§lii88  on  iron  aupporta.     A  ho«e  is  pmvide«!  for  waahing  and  flushing  the 
oors  and  ualls. 
The  lighling  is  from  the  roof.    Disinfccting  and  storilising  rooniB  are 
provided  for  beddiug,  clothing,  aud  for  instrumenta.    Thia  hoapiUil  eml>odiea 
(be  Uteat  derelopments  in  hdfipital  coustructiou. 

^¥ie4  foT  Vi»itors  in  Jn/eclious  ffospitalt. — X.  No  person,  onleas  an 
otticer  of  the  li(Wi)ital  or  a  membcr  of  the  hospital  eommittec,  shall  enter 
the  hoapitiil  without  a  writtcn  order,  signcd  by  the  Clcrk  or  Medica! 
Superinbeudent.  esct^pt  thu  Sauitury  luspectur  of  any  Local  Authontiee, 
who  Bhall  have  right  of  entry  only  wheu  bringiug  ^latients  to  the  hr^pitaL 
VOL.  v  4 
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2.  Friends  of  patients  wUl  I«  admitled  only  when  provided  with  a 
writtcn  order  by  the  Medical  Supermtendent,  escept  in  casee  where  a  latal 
result  is  fearcd,  when  the  ]Matron's  sanction  will  be  suflicient.  Admiaaian, 
iinder  ali  cirLiimaUutea,  \vill  be  BuLject  to  the  foUuwing  conditious  : — 

(a)  That  not  more  than  two  visitora  will  be  adraiUed  at  the  Bame  tinie. 
(h)  That  each  VTsit  shall  not  exceed  five  niinutes. 

(c)  That  no  fruit,  food,  or  driak,  or  avveetmeata  be  givea  to  any  patient. 

(d)  That  visitora  shall  uot  toucli  patients  or  their  clothea,  nor  ait  on 

their  hoilfi,  nor  go  ton  iiear  them. 
(«)  That  they  shall  not  einoke  nor  conduct  themselves  in  any  way 
disagrccable  to  the  ilatrou  or  patients. 

3.  Viaitors  to  siiia]J-pox  casea  muat  have  been  i'ecently  rc-vaccinated,  or 
have  had  the  disease  previonalj,  and  muat  cover  themaelvea  with  an  over- 
all  dress  to  be  provided  for  the  purpose, 

4.  AU  visitora  muat  obey  the  Matrou*8  injunction  in  regard  to  Icngtb 
of  viait,  modus  of  pr»;veutiug  inCection,  ctc. 

LITERATURE.—!.  S\trdUt't  Colia^e  ti&^UaU,  arul  HospUali  aniAt}/lMma  o/tht  tVorttt. 
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Board  CirvuJar  on  holatitm  Uospitait.     i.  Isolation  Hotpiiain,  [ij  Sir  R.  TllUIt^B  TuuilNK. 
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Syn.  :  Schinocoecus  Disease. 

CORKKSPOKDINO  tO  eoch  of  the  adult  ceatodes  tbere  is  nu  immature  form  or 
larva,  occurring  U8ually  in  the  tiaauEB  nf  an  intennediat«  hoat,  and  developed 
frora  an  o\nim  of  the  adult  worm.  Tlie  larva  at  a  certain  phasc  of  ita  llfe- 
history  exhibit6  the  devclopmont  of  a  "  caudal  vcaicie,"  bladd«r,  or  cy8t,  aod 
frotn  tbiR  vtisicle  udu  or  more  heada,  or  sculices,  may  arise,  which  again 
develop,  on  gaininjr  a  guiUible  ho«t.  intn  the  adult  womi.  In  Ct/sticeiiius 
ceUuiosoc,  the  larva  of  Tania  soliurti,  one  head  is  formed  froni  eoch  bladder- 
wall.  lu  Cienufus,  e.tj.  V.  cerebraiis  (the  cystic  stage  of  T.  ccenurus),  which 
causes  "  gid  "  or  "  staggera"  in  aheep,  uiany  liiMida  are  hudded  out  from  the 
\vaU  of  the  bladder,  vmieh  ia  iiniloL-ular.  The  lar\'a  of  T.  echinococcus  is  eJao 
polyccphalou8,  but  the  heada  origiuate  from  the  walls  of  spccial  veaiclea  inside 
the  pririiary  bladdor.  The  larva;  of  'J',  etkinvcoccus  are  tcnticd  ecbiiiocot-ci, 
or  hyd;itid[i,  and  their  preaence  in  the  body  conatitutes  the  coudition  known 
as  hydatid  diseaae. 

T.RNiA  EcHiNocoL-L-us  is  A  ccstode  beinngins  to  the  familj-  of  7'irnuirtir.  It  is  -l-A 
mtii.  in  lenKth,  and  L-onsiHt-t  of  ouly  three  or  four  seijnieiits  or  proglottidpji  in  addi- 
tioii  lo  the  bead  or  sco!ex,  which  luw  a  traiisvensc  diameter  of  0'3  mm.  Tlift  licad 
pos&esseji  four  uiuacular  duckor«  and  a  rostulluut  wiih  twu  circlets  of  hooks,  e&eU 
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consistinK  of  H-SS  hook«.  which  mensiire  from  0*03  to  0-04  mm.,  thosa  of  the 

scries  b«ing  tiie  lan^r  (Leuckart).    Tlie  li4X)k»  liave  Ktout  root  pi*oces»e8. 

first  se^meut  is  smull.  thu  suctmi]  iilii>M'B  suxual  ur^nu,  hut  tho  terminal 

;  segment,  which  is  0'6  diui.  broiid  b^  -2  tum.  Iouk,  und  ihus  cjiivlltutes  (-J  of  tbo 

Brftole  won»,  is  tfie  only  s^nieot  wliii-b  is  8exu«ily  mature.     Like  lliu  progliHtidea 

Eb  most  otlier  t(<nm  Ihe  termiiml  segment  Jias  a  single  mnrcinai  genitnl  pore. 

The  cirrliua  (penis)  and  the  ciri-hus  poucIi  are  veli  (tevclopefl,  ni»t  the  tCKticIes 

Duniber  about  8ixty.    The  femole  organs  consist  ui  vagina,  receptaculuni  Eemiiiis, 

oviduct  leading  to  two  ovaries,  yolk  gland,  aiid  utenis  with  short  Lateral  ramifica- 

tion&.     The  uterus  contaiti-s  alraut  tive  hundretl  o\n^  which  are  of  alxiut  the  same 

size  a«  tho  ova  u£  otlier  coitudes  (U'O^-0'U3  moi.),  thuugh  the  hiLrd  sbell  is  soiaewhat 

thinner. 

Tlie  fmfiitat  of  T.  fchinoeorms  in  the  small  inteatine,  where  the  wbite  maturo 
progi otlifli;«  of  bundred*  or  tbousaods  of  the  wornis  niay  be  seen  pnitruding 
'  betveen  tiie  villi  an^l  Khowing  tivi;ly  movement.  The  dog  is  the  chief  liust  of  this 
benio.  vhich  is  ea«iLy  distinguiithda  by  its  minute  £i/.e  m>in  the  olher  inlestinal 
oeiiitodes  of  the  dog,  and  the  tienia  hns  al&o  been  fnund  in  the  volf  (CabboldX 
jsckal,  and  a  puma  {Fetif  ronrntor).  Xo  othftr  aninial  apinars  to  nAtumlly  harhour 
the  »dult  wonii.  and  exi«riments  have  Hhown  Ihat  T.  eehinocoeaui  does  not  develop 
in  the  iiitesliuo  of  caUi  (Pelper),  foxe:i,  or  rabblt-H  (Ltiuckart),  nor  hat>  it  ever 
been  fouod  in  the  intestine  of  i\w  human  subject.  The  adult  worm  isdevetoped 
ft'om  the  »colioes  of  tho  cjstic  larva,  and  dogs  aro  naturallv  infpctpd  by  encing  the 
infectod  organs  of  an  intcniiediatc  \\osX,.  Tlie  nietamorphosi^  of  larval  ^colices 
into  maturv  t%'tiiK  occurs  in  4-11  weeks,  but  as  a  rule  is  not  compiete  tiU  the  seveDtb 
veek  (Leuckart). 

I  Hydatid8  ob  EcHiKOCOCCL — HosU. — MamnialH  are  almost  without  ex- 
ocption  the  oulj  hosts.  Sheep,  oxcu,  svviiic,  niid  man  are  tho  chief  hoets, 
whilst  the  hurae,  kaugiirot),  gcxiL,  aud  otlier  luaiiiiutiis  are  less  often  afiected. 
Althftugh  the  cystic  worin  in  tlie  hiiiimn  subji^l  in  t(;riiicd  E.  kominis,  and 
in  tht!  lower  aninials  ia  cilled  E.  veterinorii7H,  jet  the  sijecific  identity  of 
these  two  rorms  haa  bccn  provcd. 

Mode  of  Infrction. — Thn  mature  proglottides  or  ova  of  T.  echinococcut 
are  depoaited  with  the  dog's  fi«ces  on  the  pJisture,  and  the  hani  shell  of  the 
ovtim  lo  Bonie  oxtent  proteets  the  enihryo  ineide.     Herliivora  are  infected 
by  fcediiig  on  tho  contauiinated  pusture.     l''or  the  human  Bubjcct,  too.  the 
'dog  ia  the  šole  aourue  of  infection.     TIio  lickiug  of  the  human  face  and 
[bands  by  dogs  is  often  the  meaus  of  infection,  for  the  tu^nia  muy  get  on  to 
bhe  dog'B  tongue  by  migration,  or  in  consequence  of  the  dog  vomiting. 
lere  may  bo  ova  or  proglottides  of  the  trenia  on  the  dog'8  muzzle  too, 
luse  of  the  dog  auulling  at  ita  owu  anus,  or  the  aui  or  fteeca  of  othcr 
UogB.     Ova  may  auio  lie  depoaited  on  the  floor  froui  ihe  dog'B  uiuzzle  or 
r1midquarterB,  and   toy8,  bita  of  hread.  elc.,  «iay  tbua  l>e  contiuiiinate<L 
Again,  the  dogs  fteces  may  bc  (Ici>ositcd  in  the  ueighbourhood  of  s|»riiiga  or 

rpuuips,  aud  auy  proglottides  ur  ova  wiU  teiid  to  be  prc8c^^'ed  by  the  eonstant 
nointure,  and  uill  event(ially  rmch  the  atomach  in  Ihe  drinking-water 
(Mailer).  Manv  Australian  writer8  asBert  that  in  their  countrr  infet^tion 
Ib  prubably  maJul/  dno  to  diiukiug  contaminated  water.  The  eating  either 
of  unuuoked  vegetables,  siicb  as  Halad,  or  of  l>ernes  and  other  fruite  vrbich 
Krow  near  the  ground,  mny  also  be  a  soiirce  of  daiiger. 

^F  DKVKLorMKNT.— If  the  ova  of  7*.  tehinococcu*  enter  the  stuinach  tlieir  alielU  are 
digestcd,  and  the  asflxual  six-hooke<l  embryo<t  are  carrii-d  to  Ihe  intcvtines,  und  bore 
their  wav  (leuckart)  thraugli  th<>  intestinal  v/a\\».  The  (■uibryos  thu»  rencb  venou« 
or  Iyini>fiatit:  fhannels.  amliir«?  diblributcd  throughout  the  l>ody.  Aa  the  enibryoi 
are  ui!iinly  distributed  by  the  portat  i!iy»tteni  the  liver  is  tfie  most  freriaentljp 
afibcted  organ.  Tliey  iiiay,  huwever,  i)erArnp>l  by  tho  lymphnticstotfae  nMMenteno 
glnnds  tjr  poritoncutn,  and  niav  gain  the  pulnionary  or  Ky«t«mic  vasHbl  not  onlj  by 
traventing  Ihe  bver,  but  aIho  by  tiie  thoro^ic  duct. 

Having  reached  iU  dosUnation  in  aDy  part  of  the  liody  the  einbryo  loMi  ita 
hooks,  enuirges,  becomea  uonverted  into  a  cyht,  and  eiciteii  a  cbrunic  inflatumo' 
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tion  of  the  surrounding  tissues.  The  d«vnlopmental  cbanges  vrere  moet  thoroQgIi]y 
investigated  by  Nnun^n  and  Leuckart.  In  tim  liver  of  a  pig,  four  weeks  aft«r  the 
ingestion  of  ov&,  Leuckurt  found  biunll  uoiiulcit  c»ch  nbout  1  mm.  in  dtameter.  In 
tUo  iulerior  of  eacli  of  theso  van  tbe  altercd  eniV>ryo,  whieh  iit  globular  und  rcseiubtes 
a  luainmiilidu  egg,  ihere  being  n  thick,  homogeneous.  tranBiMii-eiit  outer  zone  cuclos- 
ing  i.-oHrso!y  grftnulariimt^riftl.  Kight  weeksafter  ingestion  the  larvu  lind  doubled 
in  bi/e,  the  granular  material  wiui  clearer  oving  to  partial  liqupiactton,  and  the 
fluid  having  collected  tovanla  the  centre  a  cyat  was  fonined,  whilfit  the  granular 
material  situated  more  peripherally.  just  inside  the  homogeneous  outer  zone,  had 
beL-ome  ditterentiated  into  a  definite  layer,  t*jrmed  the  parenchyniatous  or  gemiinal 
layer,  or  endi">cy8t.  At  this  sUige  the  t.'iidt>L'yiit  cuiifiistwl  chiefly  of  pranutes  and 
palc,  drtip-hko  colis,  which  tsoinuliuics  aliowed  stellate  ruiuiliciLtions.  \\  lien  nineleen 
w©nka  old  the  uyat  rueasured  about  I  cio,  in  diaineter,  tho  lioniogciieoua  outer  zone 
httd  attftined  a  thickuesa  of  0"2  mm.,  vas  (lUtinctly  laminat«d,  and  is  ealled  the 
exterual  lominated  layer,  ectocyst,  or  cuticlo.  The  et't<>cyst  is  furmed  by  deposition 
in  succeo-Mve  laverii  frnm  the  pai-enchynmtous  layer.  Tho  latter  layer  at  this  stage 
wtts  not  more  than  0-]ž  mm.  thick,  Tet  conUl  be  differentiated  into  two  layers— an 
inner  consisTing  of  »mali.  clear<iroplet3,  and  ao  outer  layer  of  a  more  ccllular  nature 
— whilBt  there  were  highly  refractile  graimles  and  calcareous  corpuscles  between 
the  cells.  Estenial  to  tlie  ectoc^st  ia  an  lulventitious  (ibruus  tissue  capsule  formed 
by  proliferation  of  the  siirrotjnding  eoniiftctive  tissues. 

Developni^nt  o/  /{raod'Caj>sultg.—\\'hs\i  the  cyat.  is  about  the  size  of  a  harel-nut 
sinall  elevation«  uriae  on  the  parenchyniatous  layer  by  eellular  proliferation.  Tlie 
centre  of  each  of  these  elevation-s  bei'f>rne!i  hollou'ed  oot,  and  the  vesiclc,  or 
**  brood-capsule,"  so  formed.  is  bouo<led  l)y  two  Iay«i"s  siniilar  to  thoso  of  the 
imrent  cj-st  ;  but  in  tho  bruodeaiiKule  ihe  luuiinut^d  laytrr  lies  intt;rnal  tp  the 
]>arenehymatous  laver.  Tlie  oldcr  hydatids  niay  contjtin  thousands  of  brood- 
eapsulcš  none  of  whieh,  however,  exceed  r5-2  mm.  in  diameter. 

FunniUion  uf  Scnli%-fK.  —  lilach  scf>lex  originates  as  a  diverticulum  from  the  wal] 
of  a  bi-ood  eapticle-,  the  cAvity  of  the  latter  being  continuouB  with  the  canal-like 
carity  of  the  diverticulum,  which  is,  theivfore,  lined  by  a  cuticle.  At  the  distal 
end  of  tliiii  divorliculum,  or  rudimeutary  hfad,  hooks  and  four  suckera  appear. 
The  8Colex  ia  markedlj  contracttle,  and  eventually  becomes  invaginatetl  so  as  to 

Eroject  iuto  the  cavity  of  the  bi-o(xl-e»psuie ;  and  tbe  cuticie  whith  formerlj 
Ded  the  canal  is  now  the  outer  covering  uf  the  scoies,  wliilst  the  suckers  aud 
hooka  are  external  tou.  Tlie  scalex,  »hicli  is  never  iiiure  thun  03  mm.  in  length, \s, 
no«  a  solid  cylindricB!  mass,  attached  posteriorly  by  a  "stalk ''  to  the  ■»ali  of  the 
brood-eapsule  :  but  the  anterior  or  cenhalic  hnlf  "of  the  scoles  often  liecomes 
invatiiriatcd  into  the  post*rior  part,  so  tnat  the  firolex  has  then  a  spherical  shaiio. 
The  hooks  are  snialler  than  thoxe  of  the  adult  tjpnia,  from  which  they  are  al&o 
distinguisheil  by  their  small,  Blender  i-oat  proceiiKCi.  Lcuckart  maintains  that  the 
hlaxlder  wail,  brotKi-eaiaules,  and  scolices  are  ali  in  direct  sstructural  e(intiniiiry 
witli  one  another,  ana  that  it  is  oiilv  an  a  re-sult  of  ejtposure  to  deleteriou« 
inlluences,  e.g.  coiitjict  with  water  or  deatll  of  the  bost,  tbat  the  brtx>d-cap8ules 
burst,  wben  the  scolices  are  either  at  cmci.*  set  frcc,  or  rcmaiu  for  a  tirne  attached 
to  the  shrivelled  wall  of  the  broorf-eapsuh*. 

In  many  instances,  and  e.'ipecially  in  the  čase  of  E.  ivierirurrum,  tho  larva 
undergoes  no  further  developiiiental  changes  (aceplia!ocy8t),  and  growLUg  bet 
j(lowly  it  rare]y  exceeclfi  an  omnpe  in  sine,  and  is  either  globular  or  irregulnr 
iu  outline.  aci^^^-ding  to  the  re^iatanee  of  the  surroundiiig  tissues.  The  ectocyst 
increasea  in  ihickness  ;  and  the  adventitious  capsule  is  often  fi  mm.  thick  and 
very  firm. 

Formation  o/  davghter-ct^fts,  which  liavo  the  same  Htructare  and  function  a«  the 
mother-cy8t. —  1.  S.  exogeNw«  or  £.  tjrunviosuA,  whcre  daughter-cyst«  lie  outside 
the  mother-bladder.  Tliese  daughter-fy.sts  originate  as  buda  in  the  deeper  layprs 
of  tho  malenml  ectocyst  (I^uoknrt),  the  buds  eniarge.  push  forward.  and  linally 
burst  through  tbe  fiui>erfieial  lavers  of  the  matemal  ectocyst.  Tliev  form  au 
external  cutiele  for  thomeelves,  their  onitral  poition  Ijercinips  liquetiea  just  a-s  in 
the  Cftse  of  the  parent  cysTi  and  the  daugliter-cyst  may  Hnally  lie  fonipletely 
separatM  from  tne  parent  cyst  Vjy  the  tibroui  capsule  of  the  foniier.  E.  tj-cj/^ntu 
is  most  cf>fnmun  in  the  domestic  mamtnal«,  especially  the  pig  ;  whilst  in  man  it  ia 
rarer,  and  bas  1>eeii  found  maiiily  in  Lhc  bouL^s  and  on  the  peritoneuni,  though  in 
the  liver  or  othor  organ«  also. 

2.  E.  endotfenua  or  £.  /ipilatuiDsii*,  in  whioh  daughter-cyst8  Hu  vitiitu  the 
jiaront  cyst.  The  daugliter-cysts  inay  Iie  fpw  in  number  and  of  globular  form,  or 
moj  number  some  hundreds  or  thousands,  and  then  from  mutual  compression 
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e\tiibit  irregular  forma.  TIio;  origiunte  in  retrofrcodo  uctAiuorpbosui  o(  scoHces 
and  broodcapsules,  which  thereby  as^umo  the  st  ruciuie  nnd  f  uintions  of  dAUKlit«r- 
bladdero.  If  tbey  be  fonned  from  brooil-cftpsiiles  tlie  superticinl  paivnehjiiiA  of 
t\w  Utt«r  disapi>cars,  th«  scolicec  lose  thcir  lomi,  and  ultiiiiatniv  t^eooino  a  taver 
vhich  18  evenly  dUtributed  o^-cr  tlie  inU\-nai  surface  of  tlie  cuticlc,  tlius  forming 
%  new  parenchytua.tous  lAyer.  Daughter-crsts  niay  a]sD  be  fomnetl  f rom  folds  of 
the  niatemn)  parenchyiDa,  portions  of  vliicii  form  a  catiole,  and  become  huUowed 
out  mternany  in  the  same  way  as  exogenoua  cy8ts. 

In  either  of  these  varioties  grandd»ujfbi<T-cysts  iuny  ariae  from  the  daughter- 
cjbU  just  as  tbe  lattcr  do  from  the  mother  cyst. 

3.  E.  »iHltiU/ndaria  is  usuallv  found  in  tiie  human  liver,  and  vnries  in  size 
rfroiu  that  of  a  pea  to  thnt  of  a  child's  head.  On  Rection  it  is  fuund  to  consist 
oi  numerous  sma)l  spaces  (0*1-4  mm.  in  diaineter),  ondosing  fkuir  grannlar 
substance,  and  separated  from  one  anothor  by  a  Hbrous  stronia,  ko  that  the 
appearance  roBembles  that  of  a  colloid  carcinoma.  The  niultilocular  echino- 
OO0CU8  lias  a  tendency  to  degenerate  at  ita  centre  and  to  becotne  calcitied.    The 
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line  of  separaliun  b«'twc«u  the  evhinocoocus  tmd  the  Kurroundinu  liver  tiusue 
ia  veiy  im^olar,  and  the  hver  i«  ofton  biU-  etniii«!.  This  variety  nas  alao  beon 
found  aficcting  the  lungs,  pcritoneum.  and  braiii,  but  iti  verv  rarv  in  other 
sitDations.  The  spaces  T>etween  the  tibrous  stroma,  like  the  blndders  uf  nther 
echinocfioci,  possefts  a  himinated  outicie,  but  scolices  are  seldom  dnveloped. 
A',  mu/tilorularu  prohably  originatoa,  not  tn  conseqDenoe  of  infection  by  ro&ny 
«mbryo%,  but  froni  one  embryo  by  repeatad  exogeiioiu  proUferation,  a  mode  of 
develunment  soinevhat  similar  to  that  of  tha  rscemose  fonna  of  echinococci  aaen 
lin  the  livsrs  of  cattle. 

'  The  taminaled  Kiocyit  is  highlj*  eUstic,  and  vhen  incued  curls  upon 
iteeir     It  posaesses  cousidcrable  capacity  of  imbibitioa,  and  oontaius  cliitm 

^and  a  suiall  amount  of  hyalin  (Hoppe-3eyler). 

Hydat%d  Jtuid    is    nolotirless.    transparent,    of    neutral    alkaline    or 

Ffaint)y  acid  reaction,  and  has  a  Bpecific  graTit7  vaijing  umiallv  from  L009  to 
1015.  It  U8ually  contaios  97-98  per  cent  H^O,  0-5-0-8  per  cent  NaCl, 
succinic  liciil  tind  iuo»ite.  The  fltiid  may  contain  other  coustiliiciilf«  ou'iug 
to  the  nbsorijtive  power  of  the  ei:l<)cyHt ;  the  fluid  of  a  hydatid  iti  the  liver 
majcontain  grape  sngar,  leuoin,  t7roflio,chole0terin,cystin,and  hjenmtoidin, 

I  wbereaa  in.  the  kidney  it  mar  contaia  crjetalB  of  uric  acid.  oxalic  aoid,  triple 


64 


HYDATID  DISEASE 


phosphatea,  and  other  carthy  salts.  The  normal  fiuid  never  contains  any 
coaculable  albiuniu,  vchitli  can  aa  a  rule,  however,  be  detected  if  the  cy8t 
wall  ia  iiillaiued  or  has  bcen  prcvioua]y  pUDCtured.  lu  thc  kttcr  cnse  tho 
preseuce  of  albiiiiiiu  is  iKJssibIy  due  to  fuuctional  cbaugea  iuducttd  iu  the 
njdatid  by  the  [»incture. 

C/ianffrs  ImhU  to  oaiir  in  the  If^datid  Cffst. — The  echiuococcus  often  dies 
8pouUncou8ly.  l^cgenerativo  chunges  couimence  just  outBide  the  ectocyat ; 
the  lluid  becuiites  optujut!,  coluorml,  albuuiiuous,  und  reduced  in  uuiouut ; 
the  scolicea  fuU  off,  and  the  hvatid  ia  represented  by  a  pulpy  d('-bria  which 
BtiU  contains  the  hooks  and  pos8ibly  Iragments  of  ectocyst,  and  wbichj 
together  wjth  the  capsule,  may  undergo  calcareoua  iutiltration.  l'ai'tial 
oaaification  has  beon  obstiirvod  iu  rare  coses.  Dcath  of  the  larva  may  also 
be  cauHcd  by  evatmation  ol"  the  tUiid  it  contains,  or  by  Huppuratiou  com- 
mencing  roand  the  cy8t  and  spreading  to  its  interior.  Kupture  of  tbe  cyat 
is  anotber  possible  occurrouce,  either  os  a  rosult  of  tmuma  ur  of  utrophj  of 
Burrouuding  etructures  from  prcasure. 

Oeo^raphical  I}i$trihv.tion. — Statistjcs  from  Iceland  repreaent  \2-Z  per 
cent  of  tlio  popalation  aa  aftected  \vith  hvdatida  Uydatid3  do  not  occur 
iu  t!ie  Fiiruf,  Islands  (DavidskJii).  In  GeruiaD-speaking  couutrii«  paLienta 
with  this  diseaao  fornued  0-03  jier  c^nt  of  a  total  500,000  ciisea  tre.ited  in 
hospital  (Neiaaer),  but  the  diacasc  ia  comparatively  rare  in  Southom  and 
Central  Gcrinauy,  wbile  more  common  in  thc  north,  cspeciaUy  iu  ilecklen- 
burg  and  Pouiurania.  For  esample,  in  Rostock  tlicre  ia  one  caae  of  liydatid 
diseaae  for  every  1056  iuhabitants.  The  fijllo«iiig  figiires  iUuatrate  tbe 
frequency  of  the  disease  in  difTerent  parts  of  (.k;rniany  (Peiper) : — 

In  Kiel.  Ifl72-1RR7,  hvdatid«  were  found  in  019  per  cent  of  total  autopfiiea. 

In  >runich,        ISr)!-!««-,    "     .,  „  0-25 

In  Jena,  IftfiC-IfiRT,         „  ,.  OU  „  .,  „ 

Id Groifawftld,  Iflfii-lKUl,         „  „  150         „  „  „ 

In  Rostock,       1801-1863,         „  ,.  S-43  „  „  „ 

In  Svitrerland  ordiuary  hydatid3  are  rare  occuiring  in  0*13  per  cent  of 
nll  aiitopsies.  In  Vieana  (1892-1897)  hydatid8  occuired  ia  0'02  per  cent  of 
hospital  patienta.  Iu  Daliuatia,  however,  the  diseaae  apiMiara  lo  be  more 
couimmi  thnn  in  aiiy  other  part  of  Enroi«.  Tn  Ser\-iji  0'02  per  cent  of 
boapital  patienta  are  aflected.  In  Belgium  aud  Denmark  tbe  diaeoae  ia  rare, 
only  four  casos  are  reported  frora  Norway,  in  Italy  and  France  hydatids  are 
more  often  seeu.  Iu  Gretit  Britaiu  bydfttid  diaease  is  uncomuiun,  Lut  it  ia 
more  rrequent  in  EnghiJi<l  than  iu  Scottand  (Murchiaon).  In  Sf.  Thomns'« 
Mospiial  Refort£  1801-1898  there  are  19  caaea;  iu  Middlesex  HoapUal 
Heports  1893-1897  there  are  15  caaea;  iu  W(stminstcr  Uosjntal  Jteporis 
1889-1898  ouly  10  caaes;  imd  in  Edinhinjk  Ho^pUni  J^rjtoTls  1891-1897, 
11  caaea  are  recordeiL  In  Soutb  Afriui,  Kgypt,  China,  and  India,  hydatid 
dieease  is  rare.  Osler  could  find  records  of  oniv  eighty-five  oasea  in  the 
United  Statea  and  Canada  up  to  July  1891.  Iu  the  Argentine  Republic 
the  diseaae  ia  coujuioa,  but  vcry  rare  iu  othor  purta  of  Soutb  Atiierica.  Tbe 
diseaae  ia  common  in  Bome  pttrts  of  Auatralia,  eai)ecially  in  Vir.toria  and 
South  Atistralia.  The  average  deatb-rato  per  100,000  from  this  cause 
during  the  period  1882-1886  wa3  as  foUows : — Victoria,  579 :  Soutb 
Anatralia,  3-54:  New  Soutb  \Vale3,  2'0o  ;  ^uranakud,  1-29.  Iu  Tasmauia 
hydatid6  are  ratlier  commnn,  giving  a  death-rate  of  2-83  jmr  100,000,  but  in 
New  Zealaml  tho  corresponding  mortaUty  is  only  0'6G  per  100,000 
(1882-88.  l>avid8on). 

Thus  the  diseoso  is  most  frequcnt  in  Iceland,  Auatralia,  BalmaLia,  and 
parts  of  Northern  Germany. 
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Poeselt  has  rocentlv  collccteii   n>cor(la  of  215  coses  of  niiiltilocular 

■  ecliinococcua  Their  geographical  diatriljutioD,  which  ia  very  remarkubW, 
is  u8  follow8: — I.  BavariA  56,  Austria  (the  majoritj*  in  the  Tjrol)  30, 
Switzerland  27,  AViirtemberg  25,  Baden  3,  ctc.,  in  sliort  147  caaca  within 
a  circumscribed  area ;  S  casea  in  districU  udjaceut  to  this  area ;  40  casea  in 
the  two  Riisaian  territoriea  of  Kasan  and  Mo8cow,  2.  20  cases  which 
occurred  irregularly  in  viihons  countries.  No  čase  has  occurred  in  Great 
Britain.  There  is  as  yet  no  definite  proof  that  multUocular  echioococcus  is 
derivod  froin  a  special  variety  of  T.  echinocoecus. 

The  follov-ing  factors  favour  the  occurrence  of  iiydatid  diseaae  : — 

I.  A  higb  perventaKii  of  doi^s  infiiclod  with  T.  rc/anococcug.  28  i)er  cent  of 
dogA  were  ^id  to  be  offected  in  Iccluml.  and  G  pur  caat  lu  CopeuhaguD  (Krabl)«). 

'""^  tenia  in  a  oommon  panuite  iu  MccklcDburs  (Mudolung),  and  waa  found  iu 
^  ipercent  of  unregistereid  dogs  in  Australia  {Tboinas),  In  England  "prob«bly 
at  Teast  1  nor  cent  nf  our  dogs  harbour  the  mature  tape-worm  "  [Cobbold),  vbilst 
in  North  America  it  is  a  rare  pnraaite  ((.>sler}. 

The  actual  frequency  of  the  dog  is  of  \ps&  importanoe.    For  eiamplA,  the  ratio 

dogt  to  individuals  is  1  :  H  Jn  lofland.  1  :  IS  in  Mccktcribur^  (Mmlt-Iungi,  ami 

the  ratio  of  registered  dogs  to  persons  in  Austr&Iia  is  1 :  23,  »hilst  the  rogislored 

dogs  constitutc  only  a  fraotional  portion  of  the  totAl  (Oraham),  yet  the  ratio  is 

1 :  Ž7'8  in  Potncmniji,  1  ;  tii  in  FrancR,  and  1  ;  lA  in  l^lgiom. 

II.  Circuuiiitances  facilitating  the  transtnistiion  of  the  ova  to  the  human 
tubjcct  :— 

Tbe  disease  occurs  must  frequently  in  thosc  who  are  brought  Diu<:h  in  contact 
vitli  dogs,  r.o.  Australlan  shepberds,  and  is  more  cx)mmou  in  countrv  parU  tlian 
in  tovns.  Ibe  diseaso  is  oominon  tou  in  Icebind,  vberc  duršng  tho  loug  nrinters 
the  dogs  live  in  the  same  rooin  with  ibc  peoplo,  many  of  whum  aro  ko  caretess 
that  inHtead  of  vastiing  Uieir  dishesi  they  pcrmit  Uioui  to  be  Hcked  cloan  by  tho 
dogs  (Leuck&rtl. 

>I[L  Many  domestio  mummala,  and,  Rtili  more  important,  the  freqaent  occar- 
renoe  of  £.  vdrrinftrvm  in  Uieoi. — For  every  hundrod  pentooK  in 
[  CmSU^       Sheep.    BwiniL 

Anatrelu  tliere  wero     .       .       .    (189S)    300       3000     ...     (Veroo  aod  Stirling) 
Icoland       „         „        .       .       .    (1883)     A^         488      ■■     (Krabbe) 
MecklenburgSchvorin  thcrovoro  (1884)    47*3      ld4'4    39*&    (Madoluug) 

in  1'omoraiua  Ibcrc  were  168"4  sheep  to  overy  100  pereons,  wbcrtas  for  every  100 
persons  in 

OtUht. 

Ifl-B         302  41        (Madclung) 

30-4 

28-2 


Itnly  there  irere 

France        „  ... 

l)nii<:<l  Kingdom  there  wero 


BhM)& 

8«lM. 

30-2 

41 

09-6 

14-8 

8«-4 

8-2 

and  in  these  countries  E.  knminh  is  comparatively  rare. 

A^in,  the  prevaience  of  hydatid  diseaae  in  man  is  proiJorUonatc  to  the  frfr 
qiiency  oi  the  disea««  in  tbe  dontestio  aniiual».  Puij>ur  lias  sbown  tbis  U>  be  the 
oosein  tho  %ariou»  dintricta  of  Meckluiiburg,  r./j.  \u  GreifsHald,  where  hvdaiids  are 
eonunoti  in  niau.  6408  pvr  cent  of  cattle,  ftiuž  p«?r  ccntof  sbwp,  and  4tf3  per  rent 
of  BwiDe  are  aflbcted.  Iu  other  pnrts  of  {.K'rin«ny  not  on!y  nmn  but  the  domesttc 
aniuals  too  are  comparaL)ve]y  rarely  atlectod,  f-ff.  in  KarUrubo  2*90  per  cent  of 
CAttle,  2'24  per  cent  nf  (tbeep,  and  (rGG  per  oent  of  Bwine  bave  hydatids.  ]n 
Australia  aluut  44  per  oenL  and  in  the  Argentine  Republic,  30  per  cent  of  sheep 
»re  affeoted,  and  in  Iceland  the  diaeaae  is  comnion  lx]th  in  slieep  and  cattle. 

Tbe  occorrence  of  E.  rrtn-inorum  is  favoun-d  bv  a  tnild  dauip  climate,  in  con- 
aeanence  of  which  the  ova  of  T.  eehinoenccu«  niay  lic  fur  nionths  on  the  psstures 
and  stili  be  caimble  of  devclopment  It  is  the  auimaU  kopt  at  pastare  during  tbe 
Ruminrr  whic-h  are  most  frcqueutly  infected. 

IV.  Circunistanccs  faciUtuting  tbe  metaniorpboeia  of  ibo  larval  scolioes  into 
sduU  t4i-iiiii?.-  Tlie  more  freauent  tbe  ocourrenoe  of  E.  vftfrinnrum  in  tbe  aninuds 
Hlaughtorfj  the  greater  are  the  risks  of  dogs  becoming  infc«ted.  For  the  diseosed 
visoera  are  ofton  careleesly  disposed  of,  or  »ven  employed  to  fec<l  the  dogs.  In 
t^  absence  of  proper  aUogfater-housea,  as  in  some  parts  of  Mecklenburg  uutil 
«oniparativeIy  recentlr,  dogs  are  Ukely  to  acquire  infectiuo. 
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Hjdatid  discase  in  relatiou  to  the  occu-pation  of  the  indinduaL — It  is 
most  commou  iu  those  niio  are  uiuch  iu  cioutact  \vitli  doga,  ejf.  shepherds. 
The  poesible  modes  nf  infection  are,  however,  very  numerous,  and  the  diseaee 
has  been  observed  in  joiners,  tailora,  and  others,  though  very  rarelj  in 
Beafaring  individuals. 

Sex. — The  relative  fretjueucj'  in  the  two  seses  depends  largelj"  on  their 
Dccupatiuna  and  pursuitB.  Tti  Tuelund  the  diseaae  ia  more  common  in 
women,  as  Finsen  in  255  caeea  fo\ind  181  in  the  female  eex.  Neiaser  fovitiid 
436  casos  in  females  out  of  a  total  of  GG9 ;  Davaine  and  Teiper  hold  thtit 
the  sesea  are  cqually  afTected ;  but  in  Australia  hydatids  are  more  common 
in  men  ;  the  ratio  being  100  :  77  (Verco  and  StirHng). 

Age. — Hjdatide  occar  at  alniost  anv  age,  but  are  rare  in  children. 
Neiaser  gives  the  following  figures  : — O  to  lOth  year,  4'8  per  cent ;  llth  to 
20th  year,  13-2  per  cent;  21st  to  30th  year,  30-8  per  cent;  31st  to  40th 
year,  246  per  cent;  4lHt  to  oOth  year,  15-2  per  ceut;  5l6t  to  60th  yeai', 
62  per  (wnt.  Hence  tho  disease  is  moat  commc>nly  seen  Iietween  the  agee 
of  twoDty-one  and  forty,  and  is  rare  after  8ixty. 

Anatomical  DUtrihutioTu^-ln  swine  tho  liver  is  more  often  afTected 
than  the  lunga  (18: 2*3),  in  sheep  the  liver  is  lesa  often  affected  than  the 
lungs  (14:21),  whil8t  in  cattle  theao  organa  are  about  equally  aCTected 
(7-5  : 8-2J  (Peiper). 

According  to  Neisaor*«  statistics  of  900  cases,  the  distribution  in  the 
human  aubject  was  aa  foUow8: — Liver  451,  lung  67,  spleen  28,  pleiira  17, 
heart  or  veaaels  29,  cranial  cavity  68.  spinal  canal  13,  kidney  80,  pehis  36, 
female  geuitals  or  mamma  44,  bonea  28,  face  orbit  or  mouth  21,  other  parta 
18.  As  a  rule  oa1y  one  ui^au  is  afTected,  and  in  50  per  cent  of  cosea  it  ia 
tbe  liver. 

In  sonio  cases,  hovrcrer,  thero  aro  muUij^e  eeMnocoed.  In  animala 
these  are  of  comuiou  occnrreuce,  and  of  couiparatively  small  size.  Iu  man 
the  liver  usually  cnntains  one  echinocnucus,  vhilst  there  are  echinococt'-i  in 
other  aitnationa'  too.  Tlie  peritoneum  is  one  of  the  sites  specially  affected, 
for  here  a  Bolitory  echinococcus  ia  rare,  but  several  hundreds  aro  not  un- 
commou.  The  cauae  of  multiple  echinocooci  ia  variable.  They  are,  how- 
ever,  uaually  ref^rr^l  to  infectiou  by  numerous  enibryos  at  one  tirne,  to 
repeated  infection,  or  laatly,  and  e9pecially  iu  the  caae  of  the  peritoneum,  to 
development  from  daugbter-bladders,  brood-capsules,  or  ecolieca  which 
have  eecapcd  from  tbe  parent-cy6t  in  con8equenoe  of  tappiug  or  rupture. 

An  illustrativfl  čase  has  been  recently  recorded  by  Subbotic.  At  tlie  post- 
Dortem  on  thist  patierit,  a  woman  iiged  6.%  there  were  in  the  rigbt  Inng  five 
echinocooci  cacli  tlio  sia-of  a  p*m. ;  tho  Uvcr  waa  enlar^ed  to  four  or  Hve  tiuies  ita 
norma!  slzc-  It  contAtiied  au  echinococcus  as  large  as  a  child's  hcad,  M'ith  dauehter- 
bladdcrs  tho  size  of  apples,  two  ecinnococci  each  as  lartfe  os  a  tist.  auu  ono 
otlier  the  sizo  of  aa  apple.  The  omentum  vas  ttdherent  to  tlie  liver,  aud 
contained  numerous  echinococci  vai'yirig  >ri  &in>  frora  a  hazel-nut  to  a  u-nlnut^  and 
of  these  the  Emaller  odm  vere  def^enerated.  Thero  were  a!so  ©cliinooirci  in  the 
appendicea  epiploicjn  of  the  descendine  colon,  in  the  pouch  of  Douglas,  in  tho 
fundos  of  the  uterus,  and  in  the  appendiic  vermiformis. 

General  Symptomatologif. — The  sjTiiptoms  of  ecliiuococei  are  dependent 
on  their  tut«  aud  aize,  and  ou  the  iiinammatary  and  pressure  effccts  on 
neigbbouring  Tisoera.  In  niany  situations,  t.g.  the  liver,  if  the  cy8t  doe« 
not  interfero  with  any  vital  function,  and  does  not  injuriouslv  affect  tho 
neighbouring  viaccra,  it  mfly  producc  no  8ymptoni8,  and  even  when  the 
size  of  a  child'a  head  may  ouly  be  detected  jnjst-niortem.  In  other  inatancea 
the  hydatid,  as  it  grow8  8lowly,  may  have  exiBted  for  two  to  thirty  year8,  and 
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be  of  conaiderable  aize  before  tlie  j>atient  eeeks  advice ;  yet  the  acttial  diiration 
of  the  diseose  is  alway8  ainoertain,  for  the  date  of  infection  can  never  be 
acciiratelj  dctermiucd.  The  conditiou  is  characterised  bj  the  8Idw  and,  as  a 
rule,  8tcady  groNVth  of  the  cy8t  fontiiog  a  globular,  painless,  ekstic  tluctun.tiDg 
8welIinK,  which  is  not  accompauted  by  fever  or  eachexia.  FluctuatJon 
can  only  be  determined  whpn  the  echinococcus  approaches  the  surface,  and 
ID  8uch  cases  percussion  mav  occasioually  elicit  tlie  "  hydatid  thrill "  or 
fremitus.  This  "  thrill."  however,  can  seldom  be  obtained,  does  not  ncčC8sarily 
indicate  the  preseuce  of  daiighter-cy9t9,  and  ia  not  at  ali  chanicteriatic,  aa 
it  may  be  oliciLed  in  ascitic  miid,  or  in  any  tenge  cy8t  such  aa  a  parovarian 
cy8t.  The  echinococcus  may  attaio  an  enormous  size,  and  the  preasnre 
effect3,  which  are  similar  to  those  of  any  other  cyBtic  tumour,  are  often  very 
oonsiderable.  They  varv,  of  course.  as  to  the  organa  iuvolved ;  echinococci 
of  the  liver  pro<liK-e  emlHirraaBment  of  the  htoinach,  inteHtiiiea,  heart,  or 
lungs ;  echinococci  of  the  pleura  or  lung  cauHe  ^-mptoms  resembting  thoee 
of  pleuritic  cUusioa  or  pulmouary  tiunour ;  echinococci  of  the  peh'is  cause 
8ymptom8  referable  to  the  rectuin,  bladder,  etc.  Erosion  of  bone  niay  occur 
from  presaure.  If  the  disease  aftect  the  bmin,  spinal  cord,  or  orbit,  eyniptom8 
will  arise  even  whilst  the  echinococcua  is  Biuall. 

The  8yniptoni8  are  ulao  dejMindeut  on  tlie  degrpe  of  inflammatory  reaction 
ezcited.  If  thia  be  slight  it  resiilts  merely  in  the  formation  of  a  fibrous 
oapsule,  bnt  it  may,  however,  cause  a  chronic  inflammation  in  the  affected 
orgau,  e.g.  bepatic  cirrhoais,  with  eonsequent  fuuctional  disturbancc.  Or 
the  iuflauuuatiou  niuy  proceed  to  suupiiration  \rith  the  formation  of  a 
localised  absce^i.  Thia  mav  ruptnro  and  so  cause  piirulent  inflamznation  of  a 
iierous  cantv,  or  death  may  restilt  from  py»mia. 

In  othcr  coscs,  aud  usually  in  conscquencc  of  traumatism.  a  non- 
suppurating  cvat  niay  rupture.  The  gravity  of  thia  occurrenoe  depends  on 
the  site  into  vhich  the  contents  of  the  cyst  encape.  Hupture  of  a  large 
oy&t  into  the  pleura,  trachea,  bronchi  or  peritoneum,  is  U8ually  fatal ;  rupture 
into  tbe  aliuieutary  or  urinary  tract,  into  the  vagina  or  bilo  ducts,  is  much 
leas  eerious,  whilat  rupture  through  the  skiu  is  the  most  favoumble  of  ali 
forms  of  rupture. 

£chinocoerus  of  the  livtr  forma  from  50  per  cent  (NeisBer)  to  66"9 
per  cent  (Mosler  and  Pipcr)  of  ali  hydAtid6.  It  is  U8ually  aingle,  situ- 
ated  in  the  right  lobe,  aud  of  slovr  growLh.  If  amall  it  may  cause  no 
syn)ptoin8,  aeldom  produces  jaundice,  tliough  more  often  some  cirrliosis. 
and  the  patient  may  be  cured  by  death  of  the  echinococcus  as  so  ofteo 
happeus,  or  by  i-upture  into  the  bilo  ducts.  Thero  may  bc  drop8y,  how- 
ever,  from  presaure  on  tbe  vena  cava  by  a  small  hydatid,  so  altuated  as 
not  to  be  detectable  on  examination.  The  cy8t  is,  hawever,  often  of  large 
flize,  may  occupy  the  greater  part  of  the  abdomen,  and  ia  often  adherent  to 
olhcr  abdoiiutial  \m-era  \v'hich  become  displaced.  Sueh  a  cy8t  produces 
diaoomfort,  a  drogging  sensation  in  the  abdomen,  jaundice  and  dro{>By 
being  unusual.  If  tlie  hydatid  be  of  onlv  uiodfrale  aize  tbere  will  I«  a 
risible  swelling  mainly  in  the  right  hj^^iuhondrium.  smooth  on  the  eurface, 
ttauaJly  yiclding  Huctuation,  and  sometioics  a  bydittid  thrill.  Over  tlus  sweU- 
ing  there  \%  a  dnll  note  coutinuoua  \vith  that  of  the  liver.  If  suppuration 
occnr  in  such  a  cy8t  the  avmptoma  wiU  closely  simulate  those  of  abscees 
of  the  liver;  but  if  tbe  cvHt  niei'ely  increaae  in  size  the  abdomen  becomes 
cnonuoualy  distended,  and  preasnre  svmptoms  become  well  marked — 
dyspcpaia,  conatiputiou,  dyspnaru,  palpitaiion,  ete.  Bupture  of  such  a 
hydaUd  muy  occur  inlo  the  intestines,  with  either  a  subsequent  cure,  or  less 
frequently   nnth   auppnriition   in  the  cyst.     Rupture  into   the   stomach, 
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iufcestineB,  or  bile  <liicl9  is  indicated  possibly  by  some  tUminution  i 
aize  of  the  BweIliDg,  but  more  cortaiiily  by  tlie  occurrence  iu  the  vomit  or 
ffeces  of  portiona  oi  cyst  won,  hooks,  cLtughter-cvats  ("  skins"),  (;lc.,  whiUt 
rupture  iuto  tbe  bile  ducts  may  cauae  biliarv  coUc.  Rupture  iuto  the  peri- 
toueum  iB  uauall}'  followed  by  fatal  peritonitis,  rupture  into  the  vena  cava 
causes  deatli  from  puliuoaftry  embolisms,  \vhil8t  ruptiire  into  the  kidiiey  or 
tbrough  the  skiu  is  lesa  serious. 

JI"  the  LtIiiuouoci;u3  ha  situated  toward8  the  convex  aurfiice  of  the 
Uver  itn  eiiUrgement  ntumra  mainly  upwanl8  into  the  thonix.  This  vjiriety 
isoftcn  spokon  of  as  a  "  suhjskr&nu  hi/datid,"  and  in  association  with  it 
there  is  ofteu  pleuritic  efl'afiion  on  the  riglit  fiide.  The  gro\Tiiig  cyst  dis- 
places  the  diiiphragm,  right  luug  aud  hejtrt,  or  mav  grow  thrnugh  the 
lUuphragui,  itud  more  or  leas  fill  the  right  pleiini.'  The  8yni]ttoni8  aud 
Bigns  of  ecliiDf)ccx«;i  estemUng  into  the  thorax  from  the  liver  are  chiefly 
tboae  of  piilmouary  hydatid  diseuee. 

Muitilocuhir  Echinocoecus. — If  sjmptoms  be  caused,  aa  is  not  alway8  the 
ca«e,  thev  difier  froiii  tlioue  of  ordiuary  ecluDococci  of  the  liver.  In  the 
Tormcr  couditiou,  vvhich  haa  uever  yet  been  secu  betbre  pubertv,  the  first 
syuipLomH  ure  uiiiiuly  gastric,  and  ure  follawed  by  juundice  \vhich  is  u8ually 
very  severe.  The  liver  bei^onies  inucli  enlarged,  is  firm,  hard,  and  often 
irregiilar  on  the  surface,  whilst  it  is  not  niuch  altered  in  shape,  and  is  not 
tender.  There  is  oftea  progressive  eulargcment  of  the  splcen.  The  atate 
of  uutrilion  aud  general  heulth  of  the  individual  remaiu  reu)arkably  good 
for  a  long  tirne.  Afc  a  latcr  stage  there  are  often  li.emorrhagea  irom 
Tarious  Bit«8,  and  Home  fever  from  degeneratiou  at  the  centre  of  the 
diseasod  area,  and  tovvards  the  cnd  there  i.s  oftcn  very  markcd  aacites. 
Mttltilocular  echiuocoueua  haa  bet-u  mistakeu  for  carciuoma  or  hvpertrophic 
cirrhosis  of  the  liver,  brit  it  niainly  occurs  hetween  the  ages  of  tweuty-8eveu 
and  fifty,  develops  8lowly,  and  does  not  cause  cachesia. 

Putmonarif  £cUinococci. — 1.  lu  the  lungs  ("""i,  ^Teissor).  The  echino- 
coccua  is  U8uaUy  aiugle,  may  lie  aituated  iu  any  i>art,  but  more  ofteu  on  the 
right  side  than  the  feft  (25  : 1 1,  Neisser),  and  is  as  a  nile  in  the  lower  lobe. 
The  adventitious  capsule,  as  is  alwayB  the  cjise  ivhen  tlie  echinococcus  is 
well  protccted,  is  cxtremely  thin,  aud  the  cy8t  not  infrei^uently  oocnpies  the 
greater  pari  of  one-half  of  tlie  thorudc  caviLy.  The  pressure  eflecta  ou  the 
heurt  and  lungs  are  Rlowly  developed,  for  the  cyst  gmwa  hlo;vly  and 
ingidiously,  aud  the  patient  who  is  apparently  in  good  he^ltb  merely  sufFers 
from  dyspncea  on  exertion.  The  physical  signs  are  those  of  a  solid  tumour 
or  a  pleuritic  effuaion — -impairment  of  moveuient,  pt^saibly  bulgiug  of  the 
cbest  wall,  dulnesa,  with  ahscnce  of  voual  fremitus,  brejith  Hmiuda  aud 
resonance.  The  cjat  while  stili  of  modcrate  size  often  ruptures  into  the 
brcnchl 

Iteid  narrates  tho  cose  of  a  man,  Kt.  37,  wbo  had  never  previouslif  beea  ill,  and 
whn  whilst  in  perfect  henlth  vas  5ijddenly  seized  with  a  violent  fat  of  coughing 
And  exriectoratiun  of  over  lialf  a  pint  inuco-pus.  Tbere  was  a  mtch  of  dulnees 
beIow  llio  anglf!  of  tim  Iftft  scapnla  with  alisenoo  of  breatli  Kounds.  Th«  sputum 
oontained  abundnnt  hooklets.    The  patient  wa«  operated  on  and  recoveiTd. 

In  aonie  cases  there  is  fever  from  Becondnry  jilcurisv,  and  if  tlicre  ho 
ha;nioptyBi8  too  from  rupture  of  the  cyst,  the  aviuplouis  are  not  uulike  those 
of  phtniaia. 

In  spite  of  rupture  into  the  bronchi  there  nrLay  I«  neither  hooks  nor 
(»ortions  of  cyat  wall  detoctable  in  the  sputum. 

'  L<uitiartz  hos  renorted  a  caae  vliere  by  meuis  of  tlio  Bbtitgen  rnya  tlie  (liap^irof^a  wu 
foaiid  to  liulge  apvarus  to  the  terel  of  tUe  second  rib  {MUnch.  rnea.  \\'thnKhr.  lti^9,  p.  189(1}. 
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Reid  jMMpi  the  oase  of  n  nmn,  let.  33,  vrho  sir  ypiirs  prPfiously  had  typhoid 
ferer  uivpHntnonuL  The  patient  liad  ever  since  sufier»l  from  coufi;h  ;  he  had 
repeated  noleiit  attAcks  of  eoughing  with  espectoration  of  laiTje  quantitiea  of 
frotli^,  vnt«r,r,  sHghtly  blood-stAiiied  and  8nraewuat  ollensive  Hputum.  Micruscupic 
eKatninatioi)  gnvv  no  e^dence  of  hyilatid  <]i8eaiie ;  tlie  puliitonikrf  liydatid  liiiBdly 
bcgai)  to  suppurate,  and  the  {Hitient  recuvered  ufccr  opuratiuu. 

In  cases  where  a  hydatid  of  the  liver  has  perforated  into  the  lung,  the 
Bputum  iimv  be  of  ua  oc)ire-y(>l]ow  colour.  Leahartz  in  Bucb  a  sputuiu 
found  cholesterin,  hiliru1:>in  and  f'aity  granule& 

2.  In  the  pleura  (1'9  |>er  cent,  Neisser).  The  echinococcua  is  either 
primarv  or  elso  secondary  oftiu;;;  to  it  invnding  the  pleura  from  el8ewhere, 
U3milly  fr«m  the  liver.  The  pleura  itself  usually  constitutcs  theadventitious 
capsule.  The  aiguB  ara  thcnse  ol"  a  pleuritie  effusian,  bul  the  dulueas  is  often 
loca1iRe<l,  wil}i  its  upi>er  liuiit  dome-shaped.  and  is  not  altered  by  chanjje  of 
poaition ;  whilst  suppuration  of  the  cyst  produces  sjmptoms  similar  to  thoBe 
of  empyema. 

A  pationt  euRering  from  a  pulmonary  echinocoocus  raay  he  cured  by 
doath  of  the  pjiraaitc.  rarely  by  rupturo  into  the  brouchi  or  alimentarjr 
tract,  or  rupturt  Lhrougli  tlie  parietea.  The  diaease  ia  oftea  fatal,  death 
reauUiny  fnun  nipture  into  the  hronclii  or  pulnionary  artery,  tuberculous 
or  gangrene  of  the  lungs.  or  marasmus. 

Eehinoeocci  of  the  Unnary  St/stmu — The  kidncy  ie  affected  in  8"9  per 
cent  (Nciaser) — 28  per  cent  (Mosler  aud  Peiper)  of  aU  cascs  of  hvdatids. 
Tlie  eehinocuocuR  ia  U8ual!y  unilateral  and  t^itnated  priin)U'ily  iu  the  oortes, 
but  118  the  cvet  mereases  in  size  ihe  whole  kidnev  may  become  involved, 
and  a  large,  tinu,  emooth  swclling  maj  bc  produccd  in  one  or  other  side  of 
the  abdomcn.  Syinptom8  uiay  \ie  eutirely  abaent,  and  the  condition  may 
last  for  hfteeu  to  twenfcy  veara,  and  not  cause  much  inconvenience.  The 
cy8t  mar,  however,  attain  an  enomioua  size  when  there  win  be  pressure 
8}'niploms.  and  ndhcsions  will  as  a  riile  form  betwcen  the  cyBt  and  the 
bowel,  dirtphraguj,  bladder,  ur  spleen.  Kupture  of  the  cyat  int-o  the  pelvis 
of  tbe  kiduey  may  (xx;ur  at  any  thne,  and  ia  a  8u]ncwhat  favourable  iudica- 
tion.  Manas.se  bas  collected  51  cases  from  tbe  literature  where  8uch 
nipture  oocurred.  A  caae  rccorded  by  Wie8iDgcr  furnishea  a  good  ilUistra- 
tion.  The  patient  had  for  t\vu  year8  a  hydatid  of  the  left  kidney.  He  fell 
on  hifl  left  aide,  the  cyHt  niptured,  and  bluod  und  nuiiierous  hooka  appeured 
in  tlie  urine.  In  conserinenee  of  rupture  the  al>dominal  Bwelling  may  diminish 
Bumewliat  in  mze,  and  there  ie  oftcn  at  the  samo  tirne  renal  coUc  The  urine 
rapely  eontuins  blooii,  bul  becomea  cloudy  or  milky ,  contains  pus  ceUa,  variouB 
crystal8,  hooks,  i)ortions  of  membrane,  smiill  daugbter-cy8ls  or  brood-eapeulee, 
fche  latter  luing  »een  as  tnmspnrent  gtohulee  no  larger  than  grape  atonea.  The 
fpOlKpe  of  cvnt  contenta  per  urethrum  iuay  coutinue  for  only  a  fevr  days,  or 
ncur  from  timc  to  timc  for  more  than  twcnty  year8.  l\y  cyat08copy  it 
was  jH>ssible  in  Mana8se'H  čase  to  aacertain  that  the  orilice  uf  the  right 
ureter  waa  pnlarged  to  four  timeg  its  normal  siKe,  and  that  theuee  the 
hydatid.H  enttired  the  bladder.  If  Bymptoms  of  pyeliti5  or  suppuration  of 
the  cjHt  Bhonid  occur  the  condition  becomea  more  scrioiia 

JŠchinvcocci  o/  Ou  Biatlder. — Manasee  citea  two  caaes,  one  of  tbem 
having  Hyniptotntt  uf  severe  cyBtiti8  and  paaaage  of  hydaXidB  j>er  urethram. 
The  hitttT  Bvmiitoni  ia.  he  8ay8.  the  only  characteristic  aign  of  echimicocci 
of  the  liiwcr  iiriuary  puasagca  iu  general,  although  there  may  be  ditliculty 
in  micturilion  and  deftocation,  and  although  one  may  detect  a  lluctuatiug 
Bwelling.  ManuBse  states  that  it  ia  often  difIiuuU  to  determine  whether 
the  cy«t  LB  a  primary  hydatid  of  the  bladder,  or  a   hydatid   whjch   has 
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developed  in  the  aubperitoneal  connective  tissuo  above  the  prostat«,  aiK 
whieh  has  bocome  adherent  to  and  po53ibly  ruptured  into  the  bkdder. 

Echiiwcocci  o/  the  Spleen. — Tlu-ee  per  ceut  (Ncisser),  287  per  cent 
(Moaler  and  Peip«r).  Trinkler  in  1894  collected  Cpdui  tlie  literature  8eventy 
caees  occuning  during  the  previous  fifteen  year8.  The  cjat  iisuallj  attainB 
a  large  slze  in  the  course  of  tirne,  and  there  is  not  infrequently  ait 
echinococcua  in  some  other  organ.  The  spleea  itaelf  is  u3naUy  atrophied, 
lesa  frequenLly  hypertrophied,  There  are  iio  special  nvuiptonia  proiluceil, 
biit  tht^re  is  evHntually  a  large  fluctuating  Hwelling  whic:h  ie  eitber  confined 
to  the  left  hypochondriiini  or  esteuds  into  other  regions  of  the  abdomeu 
too.  Or  the  bydatld  growa  upwards  into  the  thorax,  cauees  dysputi;a  and 
other  pulmonary  8yiiiptonis,  and  niay  eventually  rupture  iuto  the  Irft 
pleural  uivity  or  bnmcln.  Esauiiuation  uf  the  hlnod  often  shinvs  merely 
s,  slight  de^ee  ofanajmia,  and  the  lpucocyt08  aro  normal  both  as  regards 
tbeir  total  namber  and  their  relative  proportions. 

Other  Abdomhial  Echinococci. — (i.)  Feriioneum. — The  hydatid8  aro 
usuaILy  multiple,  possibly  bccaiise  of  previous  rupture  or  tJippiiig  of  a  cyBt 
in  the  liver.  (ii.)  M(sentery  or  omf^Uum  is  rarcly  affectod  alauc.  A  singlo 
large  cy8t  u8miUy  forma  a  Bwelling  towurd9  Uie  middle  liue  of  the  abdouien. 
There  inay  be  no  8yniploms  titl  th«  cy8t  Rudiienly  ruptures  and  causes 
peritonitis,  or  imtil  the  cyat  suppurates,  when  there  may  be  svmptoniB  of 
acuto  intc6tinal  obstruction  ae  in  a  caso  of  StirUng^s,  whcre  the  patient 
awoke  one  luoruiug  in  great  pain,  and  then  for  the  tirat  time  uoticed  a 
»weUing  in  the  epigaatruim.  (iii.)  Pancrcas. — No  dpfinite  ctise  has  ieeu 
hitherto  recorded.  Subbotic  reports  the  caae  of  a  patient,  tet.  17,  where 
the  clinical  fcatures  ivere  those  of  a  pancreatic  cyst,  bnt  at  the  post-mortem 
it  conld  not  be  ascertuined  \vhether  the  hydatid  had  developed  froni  the 
jAncniaa  or  the  mesocolon.  (iv.)  f.mnen  if  the  Intestinft. — There  is  a»  yot. 
only  one  čase  iu  the  literature.  In  this  čase,  one  of  multiple  echinococci, 
Subbotic  States  that  in  the  interior  of  the  appendtx  there  wero  Ihree 
eohinococci  varying  from.  a  cherry-8tone  to  a  c*herry  in  size,  aud  also  a 
degenerated  echinococcua  as  large  jia  a  bcjin.  Tlie  cy8ta  had  apparently 
oauaed  no  8yniptom8.  (v.)  Primari/  Betroperiknifol.  EchinociHu^. — The 
srmptoms  are  very  indefinite,  and  an  accurate  diagnosis  before  operation  is 
aimosb  imposBible. 

Karcwski  reconilii  two  cases:  (<i)  A  vroman,  »t.  M,  sufTered  for  ycftrs  from 
BTTnptonisof  lumbagon-ithout  Hofinit«a«cort»innbltctius«  tintil  n.swelling  oventii- 
al]y  nppeared  in  the  regioii  of  tho  l^^ft  kitinej'.  Operation  revenlcd  a  Riippiinitiijg 
hyaatul  whicb  harl  cl(i%'f  loped  behiiid  tJio  deficeading  colon  beIow  the  ki<lney.  (6) 
A  man,  n>t.  5ri,  had  sutrerecl  for  mAny  yeAr8  from  soiatica,  and  a  largo  svceltine 
formed  witb  acennipftnyiiiK  ciriaciation  and  fever.  TIip  contlition  was  diagnosed 
as  A  ratroperitonBai  alutcess,  and  wa5  in  fact  a  suppui-a.tiDg  hydatid  cyst. 

Pdvic  £chinococci  are  not  common.  In  the  fcmalc  8ex  they  aro  uaiiaUy 
aituated  iu  the  bruod  lif^ameut,  ovary,  uterus,  or  j^iouch  of  Duuglas,  aud  aii 
exact  diagnosis  can  hardlv  ever  lie  raade  unless  th«  cvat  rupture  externally. 
A  ca«e  affecting  tho  Fallopian  tuboe  is  recorded  in  vol.  iii.  p.  442. 

Jichinoeocd,  in  Bones. — Targett  in  1894  stated  that  there  \vcrerecorda  of 
76  casea.  The  echinococcua  develops  either  in  the  medullarv  canal  or  iu 
8pongy  iKine.  It  is  as  a  rule,  but  not  invariably,  the  esogenoua  variety 
vvhich  is  found.  Brood-capsules  and  hooks  are  rarelv  aeon,  the  echinocooouB 
18  not  surrounded  by  a  true  fibroua  capsule,  aud  slowly  iufiltrates  the  bone. 
The  meduUarr  canal  becomea  diatendod,  egg-shcll  cracklinj^  cun  sometimes 
be  elicited,  and  the  bone  is  very  lialjle  to  be  fractured.  Tlie  coudition  is 
U8UaIly  ^>ainlesB,  the  surrounding  sofb  tiasues  are  often  invaded,  so  that  at 
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6ome  part  or  other  a  c^atic  8wclUiig  approacbee  tlic  surfjice,  aud  tho  diseose 
ia  the  later  stages  ia  often  complicated  bj  penoetiliK  Hnd  uecroiiu]. 

Stirling  (If^O^)  rolateR  that  a.  man,  nt,  43,  had  for  five  jrears  notieed  a  Rlight 
sveilting  nf  thn  left  thigli  near  the  grent  trochnnter.  Since  1^480  this  thigh  had 
been  fractured  by  very  slight  violenc«  tive  titnes.  The  patient  vrna  a  healthy- 
looking  man,  velf  nouritihra,  »ud  had  nui  KUtVerud  uiut-h  paiii,  but  th»  svruUing 
had  increosed  raptiUy.  The  left  thigh  was  fouud  to  l*u  greatly  cnhirged  m  itd 
wbole  exieiit,  but  eapeciAUy  at  the  upper  part.  The  swelling  was  unovea  and 
elastic  iu  soiuc  plnces,  e9pectally  at  the  imier  and  upper  part  of  the  thigh,  where 
there  seemed  to  t>e  a  distinotly  i'yKtic  condition.  Over  the  gfreat  trochanter  there 
was  a  large,  apparently  fiotid  tumcur.  There  was  no  pul&atile  movdinent  and  no 
lymphatic  enlargement.  The  hydaiid  8uppui*at«d,  the  patient  died,  and  at  th« 
[rast' mortera  there  was  a  large  mother-cyHt  lining  the  cavity  in  the  bone. 

The  simptoma  of  hvdatid  diaease  In  tbe  vertcbra;  may  aimulato  those 
of  Pott'8  diaease ;  hvdjitid  diaeaae  of  the  craui»l  bones  producea  a  bulging 
of  the  oiiter  table,  nnd  maj  at  the  aanie  tirne  cauBe  Bigns  of  cerebral  tumoiir. 

Echinococei  of  thr  Nervous  Si/$tem. — Sixty-eight  casea  of  echinococci  in 
the  hrain  are  recorded  by  Neiaaer.  The  cy8t  uiaj-  develop  in  the  meninges, 
cortox,  or  central  white  matter.  It  is  usuaUy  single  and  of  limited  size,  being 
as  a  rule  as  large  as  a  nut  or  an  orange.  Tho  advcntitioua  capsulo  is  eitber 
pOorly  developed  or  entirely  awautixig.  The  cy8t  growa  alowly,  aud  pro- 
dacea  the  general  aigns  of  a  cerebrni  tumour,  wit))  locallalng  symptom8 
aocording  to  its  aite.  Sudden  deatb  inay  occur  at  aQy  time  from  rupture 
of  tbe  cyst,  but  probabIy  both  the  prognosis  and  the  results  of  trcatmcnt 
are  more  favourable  thau  iu  many  other  forms  of  cereV>rul  tumour.  Echiuo- 
cocci  in  the  cerebelluin  are  ver^'  rare,  in  the  medulla  and  8pinal  ncrrce  tliey 
are  ahnoet  unknown.  In  the  »pinal  canal  about  14  caaea  have  been  cecorded, 
and  the  cy8t  usunlly  inrades  the  dura  mater  from  nithoat.  Bloacbek  finda 
that  there  are  59  case8  of  echinococci  iu  the  orbit  on  record;  the  cyBt 
cauaes  gradual  exopbthalmo8andamblyopia,  und  a  Kuctuating  8welling  may 
aometimes  bo  found  l>etween  the  orbital  margin  and  bulb. 

The  heart  is  rarely  affected.  According  to  Koche  there  were  in  1897 
only  45  caaes  recorded,  aud  iu  tho  caae  \vhich  he  himself  records  there  waa 
sudden  death  iifl  m  ofLen  uccure.  Hydatid  di»ease  in  arteries,  veins,  pnrotid, 
thyroid,  muaclea,  »ubcutaneoua  tissues,  and  other  sitea  ia  exceedingly  rare. 
Oerulanos  narratcs  a  caae  where  the  musclea  were  affected  with  no  leaa 
tluui  100  eehinococcua  cjsts,  varyiug  iu  size  from  a  lentil  to  tliat  of  two 
fiste.  A  fdngle  eehinococcua  iu  the  muaclea  is  more  couuuon  and  may  be 
mistaken  for  a  lipoma,  malignitnt  tumour,  or  abac^ea. 

Mnltiph'  KrhiiU)co(ci. — The  svmptoms  vary  according  to  tlie  numbcr. 
»it«,  aud  8i/x»  of  the  cvsts.  The  liver  is  often  eulnrged,  and  thei-o  may  bo 
great  alKinmiual  diHtenuiou,  witL  fluctuaLJug  8weUingH  in  various  parta  of 
the  abdomen.  or  more  rarely  in  other  parta,  e,g.  tbe  axilla.  Moore  records 
Bttch  a  caae : — 

Tlie  patient,  let.  3«,  \\aA  aoflered  occaainnallv  from  severe  abdominal  pains  for 
a  tWL*lven)i>nth,  and  fnr  tho  La^t  seren  innnths  the  alMlomen  liad  fiteiidily  increaaod 
in  sir«.  The  patient  Kad  neveranr  \'onnting  or  jaundit«.  A  nuniher  of  ruundod 
uiovahle  swelungB  could  be  felt  aH  over  the  abdumen,  hut  thor«  waa  no  asettes  or 
hepatic  enlanrament.  He  wa8  ojMsrated  on  four  timea.  47  cyat8  being  dealt  with 
in  ali,  vrhilat  at  the  firNt  operatton  the  whole  omentum  wa8  teen  to  be  stndded 
irith  cy8ta  varyiag  iu  aue  from  au  orange  to  u  hozet-nui.  The  patient  mode 
m.  good  recovory. 

DuuNOSis. — The  apparentij  good  bealtb  and  animpaired  nutrition  of 
Ihe  paLieut,  the  hiatory  of  the  alow  ^ct  ateadj  growth  uf  the  tumour. 
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and  the  presence  of  a  cy8tic  8welUuy,  are  importaut.  The  (UuguoBis,  however, 
mtist  Ije  mainly  mode  by  excIusion.  The  chief  ctmilitions  iVom  which 
hydatid  disea&e  of  the  liver  haa  to  be  distinguished  are  distended  gall- 
bladder,  hcpatic  abscess,  various  bepatic  tumoura,  subplueDic  abecess,  and 
pleuritic  effusiou.  The  initial  aite  of  the  avvelliug  sbould  be  aBcertained. 
If  thia  prove  to  have  heen,  aay,  the  riglit,  or  left  hjpocliondrium,  pelvic 
hydatid8  can  be  oxcluded.  11"  the  8we]ling  comnienced  towards  the  middle 
liuo,  and  ia  vcry  movable,  but  does  not  move  ou  respirution,  the  ty8t  haa 
pfi8aibly  Jeveluj^d  in  the  omeutum.  If  the  8welliug  »tarted  in  the  left 
hjpocliondrium  it  may  be  inipos^ible,  uiitil  t!ie  alKlumen  is  apyned.  to  aaj 
wheoher  the  cyst  belougs  to  the  left  hibe  of  the  liver  or  the  spleeu.  Echino- 
ooccus  of  the  kidney  develops  behind  the  colon.  Ilvdatid  discosc  ic  the 
iwlvis  can  in  uiost  instancea  oiily  bu  suspected  ;  the  diagnoaia  miist  be  uiade 
at  tiie  tiiue  of  cn)enition ;  jdniilarly  witli  cerebral  and  spinal  ecliinocoeci. 
Multip!e  echinococ^i  in  the  abdomen  rn(iy  he  uiistaken  for  tubercular  peri- 
tonitia.  The  epecial  poiuts  as  to  pulmonary  echinococci  are  the  copious 
eputuni  \vith  its  peciiliar  characteristic  microecopic  appearanceg,  the  loculiacd 
area  of  dulness,  and  in  most  eases  the  ahaence,  after  repeated  examinatiou, 
of  tubercie  bucilli  A  cy8t  in  the  lowcr  lobe  of  the  left  hmg  iuay  Ihj 
indistinguishable  from  oue  of  the  apleeu.  To  the  Routgen  rsLja,  ali  ecliino- 
coeci, not  only  thoae  with  caleificd  walla,  are  comparativelv  non-transparent, 
and  as  regards  the  aize  and  exlent  of  Bome  al.idominal  ecliinocoeci,  skia- 
gniphy  bas  beou  cloiincd  to  yield  more  Information  thun  ordiuary  physical 
exaininatton.  It  uiay  be  useful,  too,  in  locatlng  puliuonary  ecliinocoeci 
(Le\-y-Dorn  and  Zadek.  Beri.  klin.  Wuckiis,,  1899). 

If  the  cyst  have  niptureil,  the  diagnosis  is  nsuallv  comparativeIy  oaev. 
Otherwise  a  delinite  diagnosis  is  often  imi»osBibIe  ^vithout  an  exploratory 
puncture.  Ah  fluid  iu  some  vurieties  of  hydrouephrosia  am!  eereliro-apinal 
fluid  closely  resemble  hydatid  tluiil  <'.heinically,  the  abeence  of  albumin  is  not 
80  characteristic  of  the  latter  as  sooUces,  hooks,  etc.,  the  preaence  of  which 
enables  a  positivc  diagnosia  to  be  made.  Tapping,  howevor,  unlesa  it  can 
be  followed  by  imiuedlate  operatiou,  abould  uever  Lpe  perjbrmed.  Kor  it  is 
Bometinies  foIlnwed  by  serionB  sympti>ui3,  Kiich  as  shoek,  svnoope,  dvspncea, 
Tonntiag,  convulaious  or  high  fever.  Tapping  is  not  infreipientlv  folIowcd 
by  suppuration  in  the  cyst,  and  the  punctnre  of  an  abdoniinal  hydatid  may 
briog  about  the  developmeut  of  nmltiple  echlnococci  of  the  peritoneuin,  or 
the  trocar  may  \vound  some  iuijtortant  atructure  autih  u8  the  portal  vein. 
An  urticarial  eruption,  termed  the  "  hydatid  rash,"  may  also  appear  after 
puueture,  coming  ou  rapidly,  and  invulving  the  abdouien,  thorax,  ftice,  and 
aruis.  The  nish  j^raiBls  for  '2-i  to  72  honra,  and  is  n8ually  iiccum|«inied  by 
severe  pruritua.  Thene  svniptoms  are  thoujjht  to  l>e  due  to  the  absorption 
of  Bouie  special  toxic  constituont  of  hydatia  fluid.  The  toxic  substance  is 
capable  of  producing  a  great  fall  of  the  blood-pressure  in  the  ay8tcuiic 
arteries  (Roy),  antl  is  regardcd  as  a  ptoniaiue  (Moui-aoa  and  Sclilagend- 
hailflen),  or  as  a  toxalbuiniii  (Virou).  The  hydatid  mah  hiis  been  experi- 
inentally  produced  in  the  human  subject  liy  injectitm  of  bydatid  lluid 
(Debove),  but  Graham  fouud  almost  no  disturbance  produced  by  the 
injectiou  of  the  Huid  iuto  doga. 

In  the  bonea  hydatid  diaeaso  ia  most  readily  mistakeu  for  sarcoma ; 
but  in  tho  former  there  is  a  hiHtory  of  long-atanding  diseaae,  the  8welhng  is 
not  pulsatile,  and  the  Iymphatic  glands  are  not  affected. 

PnoGNoais. — Ilvdatid  disejise  is  alway8  a  sorious  condition  because  of 
the  risk  uf  suppuration  or  rupturc  of  the  cyat,  the  fonner  beiug  the  danger 
of  most  frequent  occurrencB.     The  prognosis  variea,  however,  according  to 
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the  site  and  size  of  tlie  cyat,  oa  ila  degree  of  adbeaion  to  neighbouring 
viacera,  aiKi  on  tlie  ease  wiLh  which  it  cun  be  reached  bv  Lhe  Burgeon. 
S^hb  of  degencration  and  d&ith  of  tlie  piirimite  are  fa%*ourabIe. 

l*U0PHYLAXis. — In  a  district  where  the  disease  is  endemic  persons 
fihould  bti  careful  bow  thcy  haudlo  dogs,  and  if  posaiblo  thc  uumb«r  of  d<^ 
Bhould  be  reduced  to  the  UGces^ry  mlziimum.  J)og8  should  nut  he  al1nwed 
aooeas  to  the  water-8ui)ply,  ali  4lrinkmg-water  Hlioiild  lie  hoilw),  and  un- 
cooki-d  vegetables  thoroughIy  \V(uihed  before  boing  eaten.  No  dogs  should 
ever  be  adniitted  to  the  alaughter-houses,  and  ali  offal  containing  bvdatjda 
ahould  be  deBtroyed,  ho  that  doga  may  have  no  opportuuity  of  eating  it. 
The  administration  of  aiitbelmiutics  to  dogs  has  been  recommended,  aa 
their  U9e  has  been  found  of  imporLantui  in  reducing  the  froquency  of 
"staggers"  ia  sheep,  vvhilat  in  Victoria  one  is  advised  to  bury  or  lhrow 
l>oiIing  water  over  the  cxpo8ed  frecea  of  dogs,  and  to  fro(juently  purify  \vith 
boiliog  water  the  kennela  and  the  grouud  arouud  tbeui. 

Tkbatuknt. — Although  hydatia8  grow  very  Bluwly,  and  althongh  manj 
patients  may  undergo  cure  by  spontaaeoua  death  of  the  parasjte,  yet  ererj 
patient  sutferiag  froiu  the  diseaao  »hould  Im  treated,  as  his  life  may  be  at 
ftny  tirne  endangered  by  suppuration  or  ruptiire  of  the  cjst.  Surgical 
iuterfereuce  is  tho  only  mode  of  treatment  in  general  nso  at  the  present 
tiuie,  and  the  uit:thods  of  o{)eratiou  ai-e  os  varieii  as  are  the  clmnutters  of 
different  hydatid8.  The  piticedunj  to  I«!  employed  muat  therefore  be  tbat 
wbich  apiKare  btwt  adapted  to  the  individual  čase. 

1.  lucision  of  the  cy3t  with  drainage  of  the  contents  (marsupialiaatiou 
of  the  Frenuh  writer8).  A  hydatid  of  tho  livcr  may  be  takon  aa  an 
esample.  Tt  tuay  Ito  dcalt  with  (a)  iy  operation  in  one  stage  (Lindemann). 
The  aUlomiual  wall  is  incised,  the  cy8t  expoeed  and  brought  up  to  the 
wouud ;  swabs  are  applied  to  prcvent  anj  fluid  passing  iuto  thc  pcritonuum 
when  the  cy8t  ia  oj>eued ;  the  udveutitious  i^apsule  is  autured  tu  the  edge  of 
the  parietal  wound ;  the  cyat  ia  ojiened;  the  contenta  are  thoroughly 
eraouated  by  irrigation,  aided  by  geutle  tractiou  with  forcepa  on  the  true 
cy8t  wall  or  daiighter-cyfits,  and  a  Itrge  drain:ige-tul)e  is  iuserted.  Iii  a 
favourable  ease  hcaUug  wiU  be  complele  in  8ix  to  ten  weeks.  In  [^ndan'8 
modification  the  (ivst  is  expoHed,  and  is  tlieu  tapped  bufnre  the  adventitiouB 
capsule  is  sutured  to  the  pariet4!a.  (h)  Operation-  in  two  statjes  (Volkniann). 
At  the  tiret  operation  the  cy8t  ia  expoeed  and  the  wound  packcd  with  gauze, 
Adbeaious  wiil  form  b6twceu  thc  eerous  aurfaccs.and  about  a  week  later  the 
cjat  is  opened,  eiuptied,  aiid  drained  aa  iu  Liudeuiauu'a  operation. 

/n^/jVci^tcns.^Švippuration  of  the  cyst,  or  any  large  cyst  which  from  it« 
aizG  or  conligurutiuu,  or  becauso  it  cont^ios  numerous  duughter-bladders, 
connot  be  couipleteIy  and  thoroughly  ompticd. 

Disadtanlatfcs. —  It  is  not  iincommon  for  liealing  to  be  8Idw;  a  chronic 
fistula  diflcbarging  bile  may  remain,  the  ]ifltient  ia  esposed  to  the  risk  of 
septic  infection,  ^nd  Hnally  a  bad  ecor  uay  result,  with  tho  possibility  of 
•ttbiequeut  veutral  heruia. 

If  there  are  no  peritoueal  adbeatODS,  vvhich  ia  rurcly  tho  caso  m  siippu- 
rating  hydatids.  o|wniti«n  in  two  stagea  is  chiimeii  by  some  to  be  safcr  thon 
londemann^s  operation,  but  in  the  former  method  the  patient  has  to  under- 
go a  secoud  operation,  and  the  fonnation  of  adhe«ions  canuot  alwaya  be 
relied  ou  even  a  fortuight  aftor  thc  firsl  operation.  Tliere  is  in  fact  no 
advantage  gaiue<l  by  o[>eruting  iu  two  stagi»,  pruviile^I  that  in  I.indeniannn 
operation  requiRite  precautionB  are  taken  to  pmvent  the  entrance  of  iijdatid 
Uuid  into  the  peritoneum. 

U.    Kvacuation   of  the  cyBt  and  closuro  of  tho  abdomlnal  wound. 
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(a)  Mod^^ed  LirulenutmCs  Operation. — Afl«r  the  cyHt  faas  been  esposcd 
and  tapped,  the  adventitioua  capeule  is  firmlv  sutured  to  the  edge  of  the 
parictud  wound,  the  cy3t  is  iucisod,  the  mother-cyst,  daughter-cyst3,  and 
otber  coutents  are  cleared  out,  the  \vall  of  the  eac  boiug  thorougbly  oleanged 
and  dried  vvitli  8wab8.  The  edges  of  the  incifted  adventiCtuua  capsule  are 
then  Butured  together,  and  the  parietal  wound  is  closed,  (o)  Intra- 
ptriU>n€€d  Treatirunt. — The  cjst  is  expo8ed,  iucised,  thoroughlj  cleared  out 
ao  as  to  reuiove  ali  the  mother-cvst,  daughter-cyst8,  ctc.,  and  the  aac  ia  dried 
out  with  mvaba.  The  edges  of  the  iucised  adveutitious  capsule  are  autured, 
the  sac  is  dropped  liaek  into  tlie  ahilomen,  and  th«  parietal  wound  is  closed. 
There  are  variouB  moditications  of  this  operation.  l)elbet  recouimends  the 
pfifising  of  suturcs  tbrough  the  thickness  of  the  i.vaUs  of  the  sac  so  as  to 
bring  the  latt<;r  in  appoaition.  Posados  {Rev.  d.  Chir.  18D9,  xix.),  however, 
not  only  regards  Delbets  metliod  a«  uaeleaH  ])ecyiu9e  the  vmlls conie  natun»lly 
in  contact  mthout  sutures,  but  as  dangerous  and  iinpracticable.  Tuffier 
ecrapes  the  c>'st  vvall  and  wa8he8  out  the  cavitj  with  sublimutc ;  others  £111 
the  cavity  with  iodoform  glvcerine. 

In  ali  these  methods  the  vvonnd  ia  closed  and  no  dminage  emplojod. 
Thia  ia  the  procedure  recomnieuded  of  kto  by  uianv  writer8  besides  thoee 
already  meutioned.  The  procedure  ia  a]>pliuab]e  to  n»n-Buppurating  uygts, 
to  thoae  wher8  the  wholB  of  the  motlier-eyBt  and  ali  danghter-cjsta  can  be 
completely  extirjiated,  and.  also,  os  stated  by  Posadas,  to  cysts  vrhich,  by 
tbeb*  ai-lhesious  to  importaiit  viscera,  or  by  tbcir  iucluaion  in  sucb  organs  as 
are  physiulo^icaUy  indispeuaable,  cauuot  be  comp)etely  removed  by  inethotts 
described  beTow. 

The  healing  of  the  wound  by  first  intention  obriates  the  introctable 
fistuhe,  protracted  convalesceace,  and  otber  disadvantiigcs  of  Lindcu3ann'a 
operation.  One  of  the  daugere  of  these  methoda,  Iio\vever,  is  that.  there 
may  be  rec-un-euce  of  the  disease  o^ving  to  incomplete  evacuatiou  of  the 
cy8t ;  daughter-bladders,  for  esample,  may  be  left  behind.  Bildinger  relates 
sucb  &  čase.  Tho  liver  was  the  seat  of  on  echinococcus  the  aize  of  a  man'a 
head,  yet  the  patieut  had  been  operated  on  alx  years  previcuHly  and 
regarded  as  cured.  The  epecial  danger  of  Lbe  intraperitcineal  method  ia 
that  suppuration  niay  occur  in  the  aac  and  cause  peritonitis,  wliereaa  should 
the  aac  suppurate,  or  its  caTity  fiU  up  with  bile  aftcr  the  "  modilied 
Liudemauu'ti  operutiou,"  the  removal  of  a  suturc  and  a  draiu  are  aH  that  ia 
retpured  (^tirling).  Poaadaa  records  thirty-ijix  caHea  treated  by  the  intra- 
peritoneal  method.  In  twenty-eight  cosea  there  \vhs  heaUug  by  first 
intention ;  in  three  casea  suppurutiun  occurred,  drainage  was  re^uircd.  but 
the  8ubaequeut  cure  waa  rapid,  and  iu  five  iusUmcea  there  waa  a  fatal 
terraination, 

III.  Enucleation  may  be  perforraed  in  certain  casos,  e.ff.  a  cy8t  in  the 
liver  or  subcutaneoua  tissues,  pro%ided  it  be  not  larger  thau  an  oatncb'8  cgg, 
The  adventitious  capsule  is  cautiously  incised,  and  the  echinococcus  within 
is  removod  without  a  drop  of  lluid  escapiiig  (Posadaa).  Removal  of  the 
wholo  cy8t  en  massc  may  be  poRsible  if  the  cy8t  \ie  free,  vrithout  luihesiona, 
aud  wilh  a  pedicle,  «*.//.  certain  cy8ts  of  the  omentum  (Deguy);  or  extir- 
pation  of  the  cy8t  together  with  tlie  organ — spleen,  kidiiey,  etc. — in  whicb 
it  haa  developed  u)ay  eometimes  be  carried  out, 

Special  points  in  the  treatmeut  of  (a)  Suhphrenie  Hydatid&. — Access  to 
the  cyst  hoa  often  to  be  obtained  through  the  tboracic  wall  with  resection 
of  porLious  of  one  or  more  ribs.  Tho  pleural  cavity  \vill  in  many  cases  be 
obhtcrated  at  tho  Icvel  of  the  inciaiou,  but  if  not,  the  pleurul  aurfaces  are  to 
be  stilched  U)gether  aud  the  tiy8t  rixed  to  the  edge  of  the  wouud  before 


the  latter  ia  opened.  If  irrigatinn  aml  drainngo  are  indicnted  a  count*r- 
opening  beIow  the  tostal  inargiu  is  useful.  (h)  Pubrumarif  Mckinococci. — 
Tuppiug  is  exceedmgly  (Uugeroua  bcciiuse  of  the  risk  of  di-oftniug  Ihe 
[Mitieiit  \vith  liydatid  fluid.  lu  oue  of  Graham'«  casKS  the  introduction  of 
the  needle  led  to  the  nipture  of  the  ejet  wit)»  consetjuent  fiooding  of  the 
hoalihy  lung  and  siidden  death.  Operatioa  is  to  be  CArried  out  on  ihe  lines 
indicatod  for  subphrcnic  hvdatids,  except  that  as  a  ruk'  no  countcr-opening 
ia  required.  (c)  Echinococci  of  the  ICidnri/. — Most  wnter9  recnimneud 
inciston  with  or  \vithoiit  tlrainage.  If  the  kidney  appejir  to  1«  entirelj 
destroyed  the  advi5ability  of  nephrectomy  raay  be  cansidered.  Sserapin 
States  that  of  ihirteen  patieuts  iu  whom  nephrectomy  wa3  perfurmcd  ^ve 
died  (d)  Echinococci  of  the  Spleen. — Tlie  uiortalitj  of  treatmeut  by 
inciaiun  and  drainage  is  Htatcd  by  Uoche  U»  Ik-  30  per  cent.  Splenfctoiny 
is  fftcilitateti  by  ntrophy  of  the  Hpleen  and  mohility  of  tho  tumoiir  (Uahn), 
and  Ilarlmunu  fcnew  of  eleven  cases  thus  treiited  with  ouly  two  dcatha 
(f)  Echinococci  in  Botua. —  Incisiou  aud  acraping  of  the  cy8t  with  incisioo 
and  dratuage  of  abscesscs  may  be  tricd,  buc  Buppiiratiou  is  a  sehous 
occurrence,  and  if  the  diaease  l>e  extenBive  amputation  of  tho  part  is 
udvisable. 

Other  methods  of  treatjnent  mast  be  muntiom^l,  tbough  t}ipy  are  now 
seldom  if  ever  employed.  I.  Kvacuation  by  agpiratiori  and  injectinn  of 
(a)  25-30  c.c.  of  a  1-1000  solution  of  eorroaive  sublimate,  n-hich  is  left 
in  (Hauot) ;  (fc)  100-500  c.c.  of  the  same  fluid,  and  evacuucioa  of  the  same 
after  leaving  it  iu  for  ten  minutes  (Debove,  Meauard).  ParLial  evaciiatiou  of 
the  hydatid  (hud  (20-50  c.c.)  and  injection  of  a  Rimilar  quantity  nf  Bubliiuate 
solution  fltacellij,  or  of  a  1-5  por  cent  sohuion  of  eilver  nitrate  (Bcrrncio). 
lodine,  carbolic  acid,  alcohot,  ctc.  have  algo  U-en  used  iostoad  of  sublimate. 
Ali  of  these  methods  are  aasocialcd  \Yith  the  daogers  of  aimple  tappin^. 

IT.  Ta]>ping  wa.*!  fonnerly  the  recogninrd  inethoil  of  treatmeut.  but  the 
aasociated  dangers  arc  so  great  that  il  should  never  be  jjcrforraed  under  auy 
ciicumstauces  uuleas  it  immediately  preccdes  operatiou  by  iuciaiou.  In 
Bome  insUtncea  the  withdrawal  of  Hviid  doea  cause  the  death  of  the  paraaite, 
in  other  instances  the  tluid  slowly  reatcumulatcs.  \vhilxt  linally  in  other 
oaaes  the  signs  of  retiUing  are  simubited  by  the  companitively  rnpiit  growth 
of  an  cchiuococcus  cIo8ely  ad,|aoent  to  the  one  whic'h  was  tapited. 

III.  Electrical  treatmeut  bears  with    it    the   daugers  cnnaei|uent   on 
i>pping,  yieldB  unreliable  results,  aud  bas  never  been  generally  adopted. 

let,  recording  in  1S97  a  čase  treated  by  electro-puncture.  is  the  only 
"writer  who  has  of  late  advocated  the  emplovmenl  of  electricitT. 

IV.  OtMoletti  method^  of  hiatoric  iutere^t.  Sucb  tire  the  production  of 
adbesions  hetvreen  the  cy8t  and  tbe  ]>jirietes  by  the  use  of  cftuittic  pnstes, 
or  by  the  insertion  into  the  cvst  of  two  tmc-^rs  and  cannula?  (Simon'a 
method),  ^\ith  8ubsequcut  opening  of  the  ey3t ;  aud,  laBtly,  mediciual  treat- 
meut, wiiieh  has  uever  proved  to  be  of  aay  real  value. 

LITERATURE.— Tli«  roidcr  sbntiM  contitU  tho  AuntnlUn  liteniliire  fnr  d«UiU  of 
niiutntivt)  cAAL'>i  atul  tr?iitnioDt.  Ttio  lume«  of  mo«t  of  tbe  »iitvrti  n-f^rr«]  Di  in  thr 
precding  uticio  aro  givcu  iu  tliu  fuHuHing  liat  :— Q«liarml :  Cciunoi.n.  Panmitrt,  a  Trtatit« 
on  th*  Snttfzoa  o/  Man  amd  AnimaU,  187P. — NtissEti.  LHt  Keliinoe.-Krattkk,  ISrT.^MotiLtH 
O.  Pkm-kil  Tititrteht  Partuilen,  Nutliiia){el'«  SfKc  l\ith,  «.  Tkrrajt.  vi.  ISIM.  — Vkiir-<>«aJ 
Stihliko.  \\\hxxvCit  ii)ia.  ^f  Mtd.  i\.  INDT.  D«v*lopm«nt :  LBirKAHr.  Tkt  t^ranta  of  Man. 
Tr&ttt.  I.y  Rrtjio,  1880.  Hyd&Uil  Fluld  ,  Rov  Ltnrrl,  ISH",  i.  p.  121.— Vikox.  Atek.  d, 
vUd,  trpirim.  1S92.  p.  135.  OMSimpb.  DlitrlbutiOD  and  C,  HaltllooaUrU :  Pimj^ki.t.  tHt 
t»efrapk,  P'erhrril.  d,  BltutnKur-nUuUttf,  \i'>)<}.  Lirtr.  .Mrit' iiimin.  //•h/atul  Tu>n-uri  ,t/ 
Uu  tivtr,  1M6  :  Clin,  Ittt.  on  IH$.  v/  ihr  l.ue,,  )>:;.  Pnlmooftrjr :  Keih.  Jnirrcol.  M, 
J.  Audralq».  1897,  p.  608.  Urtauz?  Sjntem  :  Ma>A!>»k.  Vrnlratb.  /.  d.  fCrnnkh.  ti.  Ilarn 
u.  Srna.  Orp.  1898,   pp.  697,  05«.— Houzki..     firr.  dn  Chir.  1898,  j<ji.  889,  ^11.     SplMS : 
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TBtKKLEB.  Rev.  df  (Thir.  1894,  p.  107.— Rth-SE.  Qutslqufa  loealtM.  rart*  d*  r&Ainac  1897.— 
Hahimann.  Ufit.  'i.  h/ipit.  1S«J7.  {J.  1214.  — Ambekli.  Il'ien.  mrd.  tFcJinsehr.  1898,  p.  2073. 
Priiaar7  B«tTOp«ritoii«&l  1  KAitKw.'iKi.  Jio-l.  k-Hn.  1f'th}iieJir.  1699, 1^.725.  Bona:  Tahueti'. 
Ouy'f  H(P^.  li^i^.  1.  IŠIKt.  [>.  .109.— Srntiiso.  InUrral.  it.  J.  jtviUralas.  189ii,  p.  83.  OrUt : 
BLAfUKEK.  H'ifn.  irlin.  irchnschr.  J599.  p.  12fl.  Huickt :  lIosT.  Deut.  Ztitfchr. /.  Chir. 
ylvii.  1898,  |k.  ^90.~OKSLULAH(Ml.  Thid.  xlviiL  IS^,  p.  372.  Moltipte  Eoblnoc  :  MootB. 
Intercol.  M.  J.  AnstroUiM.  1807,  p.  :£EI0.— Suluvtlc.      H'icn.  kiin.  tVdtnschr.  1991),  p.  Sfil. 


HyClroa.     See  Dermatitis  herpetiformis. 


Hydrocele.    S«e  Scrotum,  Tespiclk. 


JDiaffnom    . 

PrognosU 

Compiualions 

SUKOICAL  TkEATMKNT  OF 


HydrocephaIus. 

ACPTK  EvDIiOCEPnALUS 

Cebonic  „ 

Etiolog^  .... 
Symptoms  .... 
Marfjid  Anatomjf 

Vejlnition. — Tlvdrocephalus  signifies  a  collection  of  fluiil  m  the  caviiy  of 
the  ciunium.  The  tiuid  may  be  situated  between  the  dura  mater  and  tho 
brain,  i.e.  exLerDal  or  eubdural  h)*djocephalu.s ;  or  it  may  occupj  and  dis- 
tend  the  ventriclta,  i.e.  iuteruul  hydrt>cephalus. 

Hvdrocepbalus  inn.y  be  ntMit*^  or  chrouic,  and  the  acute  or  chronic  variety 
inav  be  externjd  or  internal.  The  coninion  fonu  ie  chronic  and  intemal, 
aud  19  the  onty  form  which  noeds  a  detailcd  dosoriptioo  here. 

AcuTE  HvDROCEPllALUS. — This  varii4y,  whether  external  or  intercal, 
is  the  result  of  iiitlammatiun  of  the  pia  mater ;  it  Is  doubtfiil  it'  an  acute 
hydroccphalus  occurs  under  any  other  eircumstanccs.  Tuberculous  menin- 
gitifi  in  the  chicf  cause ;  it  is  coniuann  to  liud  at  post-mortem  t'xamiiiatioiis 
of  ihosc  dviiig  uf  thiii  disease  a  large  exce&s  uf  tluid  in  the  subtlural  space, 
and  perhaj>8  sevonil  ounces  occupving  the  ventricles. 

Chronic  Hvdkockphalus. — Chronic  external  hydrocephalu8  ie  a  com- 
parativcly  raro  conditioii,  and  is  usuaUy  socondarv  to  some  brain  lesion. 
'Vheuever  the  bmiu,  or  a  portiou  of  the  brain,  uudergoea  sliriukage,  a,  col- 
lection of  Huid  takes  plače  oct:npying  the  HulHlural  8j>ace  ccrrespondiDg  to 
the  atrophied  \w.tL  A  considerable  aiuount  of  fluid  may  )ie  present  in 
sotuc  cases,  ae  for  instance  when  oae-half  of  the  brain  bas  undergonc  partial 
alropby.  A  collection  of  fluid  may  also  l>e  preseiit  in  tlie  subdural  space 
in  ca«e8  of  chrtmic  or  paclivineningitia.  SulHlural  fluiil  niay  lx'  foiind  in 
cases  of  interna!  hydrr)CBpltaiu3,  in  which  the  Huid  has  burst  tbrough  some 
part  of  the  brain  aud  drainod  into  the  subdural  space, 

Chronic  Intecrnal  iivrmocEPnAi.us. — lu  the  coinmon  and  iniportant 
form  of  hydrocephulua  the  iliiid  is  poar«d  uut  iut.i»  and  graduany  diateuds 
the  lateral  ventricles;  aa  the  tluid  increases  tho  head  enlarges,  the  bonee  of 
the  skull  open  out,  the  fontanelles  bulge;  there  muy  Ije  meutal  dulness 
aud  i«;rhap3  rigidity  of  the  limbs. 

Ftioloffi/. — Uuder  normid  conditiona  the  amount  of  cerubro-Hpiual  fluid 
in  the  rcntriclea  and  subarachuoid  space  is  small.  Accoriling  t«  Leonard 
Hill "  the  living  brain  with  its  circniating  fluid  ahnost  eutirely  fills  the 
cranium,  and  the  tluid  that  moistene  its  surfacee  ia  liltle  more  in  umoimt 
thau  the  synovial  fluid  in  a  Joint."  It  is  trne  that,  pont-mortem,  auvcral 
ounces  of  fluid  will  draiu  a\vay  from  the  cranial  cnvity  and  npinal  caual 
after  the  iikuU  has  been  removed  and  tho  dura  mater  incised,  but  it  ia  prob- 
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able  that  a  certain  amouut  of  tliis  ia  poured  oub  durin)*  the  act  of  d^ing, 
vrhen  the  cerebral  veins  and  ainuaea  are  gorged  and  distended,  During 
life  imder  normal  conditions  any  excefts  of  cerobro-spinal  fluid  secreted  in 
the  hiteral  ventricles  draina  away  ina  the  third  veuiricle  ihrougli  the  aque- 
duct  of  S^lriua  iuto  the  Tourth  veutricie,  and  theucc  iuto  the  Bubarachnoid 
Bpace  thruugh  the  BBveral  openiuga  in  the  arachnoid  membrane  i-eflected 
from  the  cerobellum  over  the  fourth  ventricle  (foramina  of  Majeadie  and 
Lusehka).  The  cerebro-splnal  fluid  thus  making  its  escape  from  the  lateral 
ventricles  into  the  »abarachnoid  spacc  is  absorbed  b^  the  veina.  It  is  eafiy 
to  uuderstaud  if  the  "  way  out "  of  the  lateral  veutridea  be  ocduded,  fluid 
vrill  be  poniled  up  in  the  ventricles,  and  if  the  reAintance  to  expaQsion  1)6 
Bmall,  the  amount  of  fluid  will  graduallj^  increase  and  dilate  the  ventricles. 
A  pofiterior  basal  meningitis  is  very  liable  to  produce  a  matting  of  the 
Btructures  iu  the  neighbourhood  of  the  fourth  veutricle,  and  cou9i^quBntly 
oocluaiun  of  the  foramina  of  Majendie  aud  Luschka.  Tho  »ime  remiU  vrill 
follow  if  the  aqueduct  of  Sylviu8  Ik*  blocked  by  »  tumotir,  as  poiuted  out  by 
Hilton.  Another  mechanical  fonn  of  chronic  hydroc6p)ialuK  i8  8econdary 
to  8ome  obstniction  of  the  veins  of  Galea  by  a  tumour  of  the  cereljellum  or 
neighbourhood.  The  tentoriiun  becomes  stretched  and  the  etraight  sinus 
compresaed  As  the  vcius  of  Galcn  drain  tho  choroid  pLexuses  aud  intra- 
ventricular  veius,  auy  obatructiou  to  the  form^r  wiU  lead  to  un  eicesidve 
pouring  out  of  fluid  in  the  ventriclen.  It  muRt  he  ailiuitted.  ho\vever,  that 
the  greater  uumber  of  caaes  of  chronic  hrdrocephalus,  eai)ecially  thoee 
which  are  congenital  or  which  are  first  noticed  during  the  flrst  fow  montbs 
of  life,  are  not  the  resuU  of  meningitis  or  tumour.  Iu  aouie  of  theae  caaea 
a  chronic  inllamninliun  (?  syphilitic)  uf  the  choroid  plexu»e8  haa  apparently 
taken  phice,  but  in  others  no  HatiHfactory  explanatiou  is  forlhcoming. 

Krom  the  tibove  considemtions  wo  niay  divide  tho  cases  of  ubrouic 
hydrocephalus  iuto  two  groupa ;  the  larger  group  iududee  the  cases  which 
in  the  present  state  of  our  knowlcilge  wu  can  p7'imary,  and  which  are  either 
congenital  or  occur  during  the  flrat  montha  of  Ufe,  and  the  8econdary  caMe 
which  follow  a  cerebral  lumotir  or  meningitis,  and  which  niay  arise  at  any 
time  of  Ufe  aud  occur  both  iu  childrcn  and  iu  adults.  The  8ymptoma  in 
>th  groujKt,  making  aUu\vauce  for  age  aud  the  other  lesions  present,  will 
Tery  much  the  same. 

Symptains. — The  most  marked  and  distinctive  svniptom  of  chronic 
hydrocepbalus  is  prc^ressive  cnlargemont  of  the  heacL  At  birth  the  cir- 
cumft'-renw  of  the  normal  head  is  roughly  14  in.,  at  aix  montha  IG^  in.. 
at  a  year  old  18  in.,  at  two  year8  20i  in.  In  well-marked  caees  of  hydro- 
oephalns  the  oircumference  may  be  increased  )>r  2  or  3  in.,  and  iu  extreme 
caaea  to  aa  muoh  as  S  or  10  in.  In  one  of  the  author's  cases  the  head 
measared  *2R  iu,  iu  au  iufant  a  vear  old.  The  nhape  of  the  head  ia  glohular, 
the  craniiim  enlarging  in  the  transverae  more  in  propurtion  than  in  the 
longitudinal  direction ;  the  eniargnd  round  cranium  contrasta  markedly 
witn  the  face,  the  furehead  and  occiput  strikingly  overhang  the  face  and 
leck.  The  fontuuellcA  are  widcly  o(>cn  aud  bulge  outwani;  they  have  a 
snse,  elaatic  feel  tni  prHHSure  with  the  tiuger;  th«  suturea  are  nepanited 
|>erhaps  half  an  inch  in  mraei  placea  The  sčalp  and  »kin  over  the  forehead 
Are  stretched  and  shiny,  and  the  superflciat  veins  distended.  The  infant 
is  unable  to  hold  up  its  head,  or  indeed  to  have  much  control  uver  its  move- 
meuta;  it  is  usualty  uientally  <iull  and  tjikes  but  liltle  uuLlce  of  ita  fneuda, 
bnt  this  ia  by  nn  me.amt  tlie  rule,  aa  tt  is  ufteu  Hurprising  to  note  that  a 
bydrocephahc  infiint  \vitb  an  ezcessively  large  head  will  smile  and  8how 
aigns  of  modenit«  iutcUigeuce.     In  the  vrorst  caaea  the  iufants'  health 
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Buffers,  it  graduallj*  waate8,  aud  its  emaciateij  l>ody  ct>utra.st«  greatly  with 
the  enonuoua  size  of  ita  head ;  lite  ia  on]y  prolnnged  a  Iew  nonthB. 

Id  other  caaes  the  coursc  is  more  chrouic,  aud  the  iufunfs  health  sufifers 
less;  it  coeUuuoh  to  live  month  uftcr  month,  aud  iu  boidc  casee  jear  aft«i- 
year.  It  ia  unaUe  to  ait  up  or  support  itH  head,  itB  iuteUlgence  ia  poor, 
though  prolMibly  able  to  understand  a  gootl  deal  of  what  is  said  to  it ;  the 
liniba  become  weak,  eapeciallj  the  legs,  the  deep  retleses  are  exa^gerat«d, 
ftilh  H  tcndcncv  tu  apastic  rigitiity.  Id  the  most  cstreme  cascs  which  live 
to  he  a  few  years  old,  the  t;yts  are  pushed  forwai'da  aud  down\vards,  tliere 
is  divergent  Kj^uint,  and  d!ffii:iilty  iu  liloaing  the  eyelid8.  Tha  liinba  lM>camo 
tlexed  and  rigid,  there  ia  coiuplete  ameutia,  and  posaiblj  atropby  of  the 
optic  nerves. 

Iu  a  few  caaea  to  which  bydrocephnlu3  is  uot  extrcme,  the  head  ceasea 
to  enbirge,  and  Llie  »kiiU  may  yradiiully  l-Ios«  up.  TIih  child  leariiK  in  tirne 
to  walk  and  Udk,  but  in  the  nmjnrity  of  cjist.«  tlie  intellect  never  fnUy 
develops.  Snch  childreo  may  lie  seča  when  a  few  year8  of  age  attending 
the  outpatienta  of  a  hospital,  with  krge  hcjuis  aud  uncertain  gidt;  or  thcy 
may  be  found  in  asylumB  as  "  hydroceplmUc  idiotu  " ;  or  they  drift  into  tho 
workhoui)e  aa  they  are  uuable  to  čara  their  own  liring. 

Ia  a  atill  smaller  uumber  of  caaes  couiplele  recovery  appeara  to  take 
plače.  The  head  cea»es  feo  enlarge,  tli<'  fontanuUt«  bec-ouie  Ivt^  hulgiiig,  aod 
ID  the  courae  of  manv  inontha  or  longer  the  head  may  regain  it«  uorinal 
proportiona  Lmprovement  or  rccovery  cjvn  hardlj  be  expocted  ia  any  but 
the  Btigtiler  cases.  Some  of  these  caeea  are  the  subjecta  of  coageaital 
8yphiii8. 

In  secondary  hydrooephaUia  tha  syinpU)ui9  are  Ukely  to  be  iiiixed  up 
mtli  tliose  of  the  priuiary  lilsejise.  Thua  in  the  posterior  b«fial  meDingitis 
of  iufaut-H  and  diildron  there  wili  bc  the  5ymptoms  of  meningitis,  rctracdon 
of  the  hetul.  etc.,  Lhc  fontauelle — if  atill  opeu — will  U;  ten«'  aud  bulging, 
the  ekiD  of  the  foreheiul  and  acalp  tt^nae,  and  the  circumference  of  the  head 
increosea  ia  aize.  In  these  cases,  jf  lhey  aurvive,  the  enlargemcnt  of  the 
head  is  aeldom  great;  the  hyda'0cephnlu8  niay  perhaps  be  due  to  the 
obliteration  of  the  fommiua  of  llajendie  aud  Lustrhka,  or  pussibly  to  an  iutra- 
ventrieular  meningitis.  \Vhen  lijdroctfjihalua  occura  aa  th«  result  of  aoiue 
ob8tracti4m  to  the  veins  of  Galen,  it  ia  moatly  at  an  age  whon  tfie  fontanellea 
have  been  closed  aud  the  auturea  more  or  less  lirnilv  hxed  than  they  are 
during  infaucy.  Iu  such  cosca  the  head  will  uccos3arily  eulai'ge  more 
8lowly,  and  never  reach  estreuie  proportious,  aud  in  aome  caaea  there  wiU 
be  no  enlorgement  at  aH.  Perhaps  tlie  cnmuionest  cJiuse  of  Beeoudary 
hydr<x;epliaIuH  iu  ehildren  is  a  lubercular  Uimour  uf  the  ccrcbellum.  Aa 
the  tuniuur-grovvth  procceda  tlie  teiitorium  ia  atreU-hed,  thu  sLraight  sinus 
and  vena  Galeni  ure  ubstnicted,  aud  Huld  gradua]ly  act;  umu  late«  in  the 
lateral  veutricles.  In  the  more  afvtire  Ciisea  in  children  below  the  age  of 
puberty  the  head  may  8lowly  enlarge,  and  the  parietal  and  frontal  hones 
aeparate,  but  thia  t^ikes  plače  prabal)ly  in  the  later  atagea  \vheu  the  growth 
ia  of  larg«  size  aud  the  L'hild  bcdriddou.  Iu  ihe  early  stagea,  aud  iu  the 
alighter  caaes,  whrtn  there  w  no  culargem«ut  of  tlie  luvid,  thn  diagnosia  of 
hvdroccphalus  is  wcll-nigh  impr>wible;  in  anv  caao  to  diflerentiate  between 
aympLomB  produeed  by  the  hydrocephalu8  and  those  produced  by  a  tumour 
of  the  cerebellum  ia  very  dillioult.  A  colleotioa  of  tluid  iu  the  veutriclea 
vrill  be  likelv,  by  compresaiug  the  interual  capaule  and  neighbouring  parts, 
to  produce  pareeis  »f  the  lega  with  exaggeraU«l  knee-reflex.  Some  of  the 
»ymptom8  attribuled  to  cereHellar  tumour,  auch  as  uncertain  aud  ataggering 
gait,  mHy  Ut  really  due  to  the  bydroceplialua  wluch  occompuuiea  the  Liuuour, 
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Ood  not  iimuediat«ly  to  tlie  tumotir  itseK.  Hyilroceplmliia  mar  ba  eecODdarr 
to  a  sarcomatoua  Luiuuur  nf  the  chomid  plexu8  or  blockaj^  oi  the  u^ueduct 
of  Sylviu8  hj  a  tnmour  or  dot  of  blood. 

In  certaiu  cases  in  oMer  cbildren,  in  ^hich  tho  enlargement  of  the  boad 
is  sligbtor  not  marked,  chronic  hydro<.'ephalii8  htia  Itoon  louiid  j^oe^t-raort«m, 
when  deutb  ha-s  occurred  from  »ime  otber  cjiuae.  In  siinh  caww  tlin  courao 
has  been  very  chmnic  and  »iiggestive  of  a  8lowly  growin}^  wrebral  tiinioiir, 
as  there  may  be  beadoche  or  more  or  less  wet\kness  of  tlie  liiubs.  Od  the 
other  band,  vomiling  and  optic  neuriti-s  woviId  bc  in  favour  of  a  tuiuo\ir 
with  or  without  hjdrocephalua.  Optic  atrophy  does,  howevor,  oceur  iu  aouin 
cases  of  chrunic  hydroL-Rphahi8  ajHirt  fn)in  tuinour.  In  them  coaes  of 
cbronic  hydrr»cophahi8  the  caiisation  mav  I*  doubtful ;  poe9ibly  they  may 
ha  ve  BufTered  froui  oongenital  bydrocep!ialus  and  piirtially  recoverod,  or 
tber  iuny  bo  9econdary  to  some  aUght  baaal  meningitis. 

In  rare  tiasea  un  eseape  of  cer«bnvH]>inal  fluid  from  ibe  noee,  tho  fluid 
conRtantly  draining  away — mucb  to  the  discomfort  of  tho  pjitient — hiis 
been  pr»ctically  the  ouly  svmpl^im  of  ctironic  liydnicophulue. 

Mitrhid  Anatoinif. — Normal  curabro-spinnl  fluid  la  ctear  »ml  L-olourless  »h  wnter. 
faintly  alkaline,  lUid  of  sp.  gr.  nliout  IW&.  It  gives  h  »light  oiwlos<xin«t  with  iiwit 
aiid  aoetic  aoid,  mul  nftcn  a  stiglit  rcductimi  of  cx>p|>or  oxi<Io  wlien  lionti«)  with 
(Vbling*«  BolutJon.  The  pmtpid  i>re-scnt  ih  globiiliii,  not  »nitiinin,  mv\  tho  copfior- 
redocing  subst&nce  \&  prrocatechin,  not  nugar  (linlliburtoit)-  TIim  thiid  (]niwn  u'^ 
from  manj  cascs  of  hyciroc«phaluK  \s,  kletitiral  with  naniia)  cereljn>-iipiitai  tliiitl  ; 
in  other  caaos.  aa  wlien  it  is  iho  rcitult  of  nipninjfitis  (iicisterior  bfiaal),  tho  (hiid  ia 
turpid  and  nlbutuinoua.  The  nmouiit  of  nlbumin  ma.y  1>r  0'3  jior  cvnt<K8hnch) 
or  luore,  and  the  spedtic  {pravttj  10O6.  The  ainouiit  of  tluid  pru-iont  miLy  viirj 
from  n  few  ouiiciM  to  D]iuiy  pints.  Tho  clioiigvs  in  thi?  bniin  coiistnjuent  on  a 
graHual  dinteimion  of  the  vcntriclos  will  obvious1y  bo  a  eompreaniun  and  ihiiming 
of  the  lirain  8ul>stAnce  which  surrounds  tho  vontrieles.  In  extroino  cases  ihi*  is 
■o  great  Uiat  tho  roof  of  the  ventricles  ap^Mjars  in  pUees  liko  a  cy8t  vrith  thin 
tranntaront  Wi-alK  The  Huid  may  hurst  thtviush  the  corjiun  callosum  or  cortex. 
The  floor  of  the  ventriolon  in  Pompre.ssed  ami  (HinBe()tienily  (latt*'^«!,  and  tho 
intemal  capsule  su6rt<r8  comprcKsion.  The  aotiediKTt  nf  Sylviuii  may  Ijc  ditat*?«! 
Mid  large  enough  to  adrait  tho  Itttlt^  tingi^r,  vliilo  tho  lloor  of  tlie  4th  veutricle  in 
also  dnttened  uy  the  pressure  of  the  tiuid.  The  choroid  pleKUHt  are  usuallr 
nonnal  in  nppfjirnuce,  but  a  chrouic  inflainiujitary  cundition  hu  been  obflorvea. 
The  frontul,  (Mitietal,  and  occipital  bonea  riiay  be  separati-^d  widely  at  tho  roof  of 
the  skull. 

Z>uijrnond.— Tliere  can  be  no  dinicully  in  niaking  a  diagnosia  wheu  the 
diseaM  coiimiences  l>efore  the  head  bas  clo«ed  up.  Tlio  gradiial  enlargement 
of  the  skui),  tlie  bniging  fontanellm,  and  open  suturea  make  recognition  of 
tho  bydroccphalufl  cas/.  Tho  most  likelv  casea  to  prescnt  dillic:ulty  are 
thoBe  of  rickety  cliildren,  Viho.  dnring  their  aecond  ur  third  vear,  bave  big 
heada  vrith  small  bodie^i  and  limbe.  The  nckoty  skull  iB  mostly  flat  on  the 
kop  and  aquare  in  outUne,  on  accouot  of  the  exaggerated  frontni  and 
paiielal  emincnces;  the  atiperior  fontanelle  may  1«  upcn,  but  not  bulging, 
and  the  ctlge«  of  the  Imnea  fetfl  tbii-.keued.  Tlie  »iiturus  are  ch«ed ;  there 
are  often  Hhall<>w  grooves  correHimndiag  to  the  transverse  and  lougitudinal 
fianurea.  The  brain  in  tbese  ooaea  is  frequently  Inrgor  than  nnrnial,  biit 
therc  iB  no  hvdrocepbalus.  Diagnona  ia  ncceftaahly  diUicuIt  when  tbo 
discttsc  oommcuces  after  Lhe  akulT  liaa  cloaed  up;  gnidttul  onh^rgement  of 
tlio  liuad  \vith  o^Kning  up  of  tho  nuturea  nre  lhe  inii>ortiint  j>oint(t.  Chronic 
hvdrocephahiH  by  it^elf,  or  in  aasocintion  witb  a  Cfn^Udbir  or  other  tnmour, 
and  without  enlargement  of  tho  head,  cannot  be  diagnosed  with  any 
oert(iinty.  Headacho.  [Mreais  of  limba,  eiuggerateii  knce  retlf)xefl  would 
pruiHiblv  Tk  preaent,  bul  it  is  needlefls  to  iiay  these  Bymplouui  by  ihumaelveti 
would  not  be  diatinutive. 
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Prognosie. — Tbis  is  always  grave,  vhether  the  diseaBO  is  primary  or 
secoDdarj.  In  the  majority  of  coscs  which  ariao  within  thc  tirst  fcw 
moDihe  the  diaease  ateadil)'  projjreaees,  and  Jealli  occura  vvithiu  tlie  firat 
twa  jeara;  in  a  few  caaes  life  is  prnlonged  a  few  jrenrs,  but  rarelv  bejornl 
the  8ixth  or  aeveiith.  In  a  minoritj'  of  caees  the  enlargement  of  the  heatt 
ceaaes,  the  skuU  closea  up.  biit  the  head  remoina  ahnonuallv  large.  In  a 
very  small  number  of  casea  complete  recovery  appeara  to  take  plač«.  Thia 
can  ouly  ho  Bx\iecteA  in  the  early  atages,  and  when  the  hjdrocephalus  is 
slight  or  moderate  in  degree. 

Complications. — Congenital  csases  of  hydrocephalu9  uiay  be  aasociated 
with  othcr  and  somowhat  Biinilar  lesions  as  spina  bifida,  meningocclc,  and 
encephalocele.     In  »ime  instancea  there  has  benn  chib-foot  or  hare-lip. 

Reference  ha8already  been  made  to  a  leakago  of  cerobro-spinal  flnid  from 
the  ca\'ity  of  the  skuU  through  the  oribriforin  plate  of  the  ethmoid  bone  inio 
the  aasal  cavity. 

Treatmtnt. — lu  ali  cases  of  priuiary  hydrocephaluB,  especiallj  in  those 
caees  ahsing  during  the  first  fcw  months  of  lifo,  no  tirne  should  bc  lost  in 
Gommencing  autisvphilitic  treatmeut.  The  prospect  of  cure  cannot  he 
said  to  be  very  brilliant,  but  a  certain  proportion  of  these  cases  are 
8yphi]itic,  and  curea  have  been  apparently  efiected  by  mercurj'  and  ioilides, 
and  it  is  nt  least  ivorth  whilo  trjing  if  they  are  of  scrrice,  cs^>ecially  iu 
oarly  casea.  HaU'  a  gralii  to  a  graiu  of  gray  powder  iuay  be  giveu  twico 
daily  with  one  to  two  graina  of  iodide  of  potiiBsium.  Tliis  tnmtuient 
shoiild  be  pei-aevered  in  for  niany  niontha.  Apart  from  such  treatment  it 
cannot  be  said  that  drugs  are  of  much  uee,  and  mcdicinal  treatment 
becomes  a  treatment  of  8ymptoms. 


The  Sukgical  Trbatmknt  of  Htdbockphalus 

Surgery  has  ciueHy  concemed  itself  with  tho  treatraent  of  chronic 
interna!  bydrocephalu8  or  chronic  distension  of  the  lateral  veutricles,  and 
principally  with  those  casos  vrhich  are  due  to  some  cause  other  than 
cercbral  tiimour. 

OccafiioualIy  need  for  surgical  lueasures  arisea  iu  coses  which  niay  be 
considered  as  cxan)ple.s  of  localised  extemal  hydrocephalii9,  where  a  collection 
of  flu-id  is  formed  in  some  liniited  space  either  between  the  dura  mater  and 
the  arachnoid  or  in  the  subarachnoid  epace  80-c<nllod.  Many  of  tho 
iustonces  of  localised  estemal  hydrL>cepliala8  should  ratber  be  couaidered  as 
example8  of  cy8t8  resiilting  from  blood  extravaeatinnR  or  as  pasgive 
coUections  of  fluid  ^»oured  out  to  replace  an  atrophied  or  sbninken  brain. 
Though  occa3ionally  such  conditiona  may  requirc  operativo  treatment,  they 
hardly  conie  wichin  the  acope  of  the  present  arlicle. 

Siuce  the  term  acitte  hydr(K:ephaluB  baa  been  iiaed  as  8yiionymoua  with 
acute  meningitis  duo  to  tuberculosis  or  other  conditiona,  the  consideratioD 
of  its  treatment  by  operation  must  be  brietly  undertaken  here,  beforfl  the 
quo8tion  of  chronic  intemal  hydroccphalu8  with  which  we  aro  chicfly  con- 
cernod  ia  dealt  with. 

Acide  nydrocfphalihs.'—'\i  tlie  »^'il  efPect  of  an  ac:ute  meningitis,  whether 
traumatic  or  simplo  or  tubercular,  waa  due  entirely  to  preaeure  by  a  localised 
collection  of  thin  duid  which  could  be  readily  di-aiued  away,  its  treatment 
by  operation  woiild  be  comparatively  eimple  and  probably  satisrnctorv,  the 
chief  difriculty  wi)uld  ari«e  in  fincUng  the  position  of  the  fluid,  but  it  ia 
obvious  that  other  facfcors  come  into  play.  the  fluid  is  only  a  part  of  the 
exudation,  which  may  be  mainly  composed  of  lymph,  and  thia  by  preesuie 
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upon  important  Btructures  mar  remler  futile  the  atlenipt  lo  give  relief  by 
draiaage.  Fiirther.  the  inflamaiatioa  maj  have  involved  the  braln  tlssue 
and  not  merelv  the  Btirface  of  the  memiiges,  hcnce  drainage  in  maDy  cases 
cannol  be  expecled  to  do  more  at  beet  tban  give  patlial  and  tempoiurj 
relier. 

If,  however,  it  is  determineil  to  trr  the  eOeot  of  draining  nff  thi?  Huid. 
the  attempt  may  be  inade  either  by  trephimne  or  puncturing  the  tikiill  or 
by  *'lumbar  pimcture"  (Quincke,  CentralbhU /ur  Chirurg.  1892),  i#. 
tapping  the  spinal  tlieca  in  the  interspace  betvreen  the  third  and  fourth 
luinbar  vert^ehr^,  and  thuR  fither  directly  or  indirectlr  the  fluid  efiusion  is 
dravm  off.  The  question  of  draining  for  a  longer  or  shorter  period  must  be 
decided  by  the  nature  of  the  Iluid ;  if  this  ja  sero-purulent  or  puritlent  it 
would,  no  doubt,  be  nisi^r  to  make  provisiou  for  drainage :  if  the  obji-ct  wa8 
merely  to  relieve  a  suddenly  increasing  inlraoranial  preseure,  tlie  removal 
of  a  oertain  qiiantity  of  tluid  at  tbe  tirne  would  poeaibly  be  sufhcient.  If 
the  puDcture  wa8  made  for  the  piirpoee  of  clearing  up  a  doubt  as  to  the 
tuberculou8  nature  of  the  diwflae  by  examination  of  the  fluid,  aepinition 
would  be  sufhcient,  and  might  also  produce  a  beneficial  efTect  onalogous  to 
that  obtaincd  by  remoral  of  the  Iluid  from  a  tubcrculous  pchtoneal  carity. 

For  the  perfurmance  of  "  lumbar  puncture  "  it  is  only  nticea8ary  to  render 
the  skin  and  8yringe  aseptic,  and  then  with  or  without  local  or  general 
anseethesis  to  pass  tbe  needle  between  the  lamini«  of  the  third  and  fourth 
lumbar  spines  Blightly  to  oue  sido  of  the  middlo  line.  The  patient  is  made 
to  stoop  forwardSj  or  the  spine  is  fuUy  tlexed  ao  as  to  wideu  the  spaoe  as 
niuch  a»  posmhle,  and  thtin  the  n(!edle  is  paased  gently  in.  If  it  eutera  to  a 
sufficient  depth  and  tiuid  is  drauu  uff,  it  will  be  known  that  the  theca  has 
been  tapped.  If  the  needle  impinges  upon  bone,  its  direction  should  be 
chauged  so  that  it  paases  below  the  edge  of  tbo  lamina  and  euters  the  theca. 
Afler  withdrawal  of  the  needle  the  puncture  nmy  be  sealed  hy  a  small 
oollodium  or  celloidiu  dreesing. 

In  a  cortain  uumborof  coses  of  moDingitis,  whether  dne  to  8yphi]i8  or 
tuberclo  or  other  cauae,  the  veutricles  become  diateuded  either  with  or 
without  a  HuMural  oollection  of  fluid.  ITnder  Lhese  cunditious  tbe 
apertures  leading  from  the  Tentricles  to  the  gub-aiachnoid  spoce  may 
bo  doeed.  A  good  many  cascs  are  on  record  \rhere  an  operation 
bas  been  done  to  draiu  a\vay  tbis  intra-renthculnr  duid  as  in  ehronio 
hvdrtKeplmlua.  Thua  Parkin  (Lancet,  let  -luly  1893)  trepliined  beIow 
the  aiiiK-rior  curved  line  of  the  ix)cipit4il  on  the  right  uide,  oiiened  tlio 
dunt,  aud  pofised  a  bent  probe  beneath  the  cerebelUm,  thus  setting  free  the 
fluid,  whicli  may  lic  droined  away  either  by  a  small  tube,  or  botter.  by  uso  of 
a  bundle  of  boraehair.  Parkin  had  a  čase  in  vrhlch  a  falAl  result  foUowcd 
in  aizteen  houra.  Ord  and  Waterhou8e  [Lancet,  voL  i.  1894.  p.  397)  record 
«  oose  of  tuberculous  meningitis,  in  which  a  Tery  »imilar  operation  was 
lucceafiful,  and  the  child,  vrhion  was  five  year8  old.  recovered  aftcr  seventeen 
dare'  draiuage. 

A  paper  of  Mortons  (Brit.  yfed.  Jmir.  8,  4,  1893)  on  the  uuatoniv  and 
method  of  reaching  tbe  intraventricular  fluid  vrithout  traversing  the  brain 
sabetanoe  may  alao  be  consulted. 

Cktonic  fntemal  Hytlroceph4slu9.  —  Tlie  surgicol  treatmenc  of  thie 
oonditiou  may  be  limited  U>  ao  iittempt  to  cbeck  ur  even  tliuiiniah  the  rato 
of  aecretion  of  tho  fluid  by  pressure  applied  to  the  heail.  This  has  been 
done  hy  strapping  the  head  circularly  with  plaister.  or  by  the  application  of 
an  elastic  bandago.  Though  sucb  a  simple  and  obvious  measure  bos  been 
manj  timea  attemptod,  it  doea  not  appear  that  uny  good  result  bos  roUowed, 
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auil  there  is  real  tlauger  of  cauaiiig  Hlouj»biiig  of  the  scalp  hy  comprcsaion 
of  tht!  veaseU  between  the  Imntlii^jo  aml  the  unyiuliling  ttkull.  Anotber 
method  of  treatment  is  by  tnpping  the  ventricle  through  ono  of  the  latera.! 
augles  of  the  anterior  fontanelle.  The  middle  line  is  to  be  avoided  on 
actiouut  of  the  preseuct;  of  the  avijHTiur  lon<^iludiual  eiuus.  The  tapping 
may  he  dune  with  a  fine  holknv  needle,  a  «inall  tnK-.'ir,  or  aa  aspirator,  and 
after  n  certaiu  ainount  of  tluid  hos  been  dra^T^  nd',  the  ojteninj^  iiiay  be 
sealed,  or  draiuago  for  a  tirne  mav  be  provided  for  by  leaving  in  a  capillarj" 
tube.  For  thia  purjiose  Soiithi;y'8  trttcara  have  Ijeen  einployed.  \Vith 
tliis  method  of  puni;tiire  iuay  be  t-oinbineil  the  use  of  preasure  to  try 
to  prevent  reacfumulatiou  oi"  the  rtuid.  Hern  (Urit.  Mfd.  Jour.  llth 
Nov.  1893)  recorda  6ix  caaea  of  reijeated  tapping,  vrith  improvemeDt  in 
Eve.  A  Hirthcr  step  cnnaista  in  the  atU'ini)t  to  clieck  intravenlricular 
secretiou  by  tlie  injeeLion  of  iodine  or  otber  irritatiug  fluid. 

Prof.  Re«n  suggest«d  makinE  a  trepliiue  openinK  l|  inch  nbove  and  behind 
tbe  oxtcTnulauditory  nieatus,ana  then  punctunngtliebrain  withn  UL-edle  directed 
wwards  »  nnint  2i  inclie«  almve  the  oppi>Rite  nifsatus,  The  ventncuUr  cavity 
wu  raoctied  ut  u  do(^itb  of  about  Ij  incii.  In  a  ca>w  in  wbic]i  tbisoperutiun  wiis 
done,  a  smiiU  bors«diair  drain  was  kept  in  tho  ventricle  for  fourtcen  diiy»,  and  tlien 
a  dminago-tul«  vns  siibstituted.  Tweiity-eight  davs  Liter  a  siniilar  operation 
wa!J  pocfoni)w.l  vti  tite  otlit-r  side.  and  a  tube  im-sse<i  iiito  tlie  veiitriek',  T\w  child 
dieti  o[i  tbe  fortir-tiftb  diiy.  Twu  other  avsos  diwl  fnur  davs  atid  four  bours 
r(?8pect.ively  aftor  o|wrAtioa.  Ttio  first  caso  was  ono  of  wrebeliar  tumour  {vide 
Jatiob-son,  Offfitioiis  o/  Snfjert/,  from  M-bom  iho  «liove  i«  takon). 

It  is  nhvioiis  tbat  tbe  measui^pments  given  nhove  are  only  vpry  vagti«  puidoB, 
inaemucli  as  tbey  app»ai-  to  rnfer  to  mlult  hejids  or  t!iiwe  in  whioh  the  vcntncles 
are  not  dilat«d.  It  la  dear  tbat  in  a  dilaicil  vi^ntricle  vrith  a  thiniied  bratn  tbo 
depth  fram  the  aurfacc  could  I>b  nothinsr  like  Ij  inch.  It  should  alao  be  notod 
tbat  in  a  cnae  m  which  tbe  ]iydrocepbalu»  was  a  mere  ftecondary  elTect  of  a 
cerobellar  tumour  no  Kuud  rt-sult  tx)ukl  Ije  expecled. 

Muyo  Holjson  {Brit.  JM.  Jour.  1890,  %ol.  ii.)  trephined  and  punctured  tbo 
ventricle  in  a  ease  sup[H»*fd  to  be  one  of  basal  imrning-ilis  rcsultuig  froni  car 
dieease.  After  failing  to  lind  ^iub  be  wii.lidrew  froui  tho  ventricle  o*'j.  of  clear 
fluid.  The  puncture  vrnu  marle  m  tbe  postorior  ostremitv  of  tbe  eecond  frontal 
convohition.  Xn  drain.ian  was  nsod.  The  child  i^eooverecl.  Tbis  čase,  aRain,  cun 
lmrilly  Ihi  taken  as  a  Kuide  to  the  treatment  of  ordinarj"  c&ses  of  chronic  hydro- 
ceplmluB.  Mr.  Rolhion  points  out  tbat  mere  leakape  or  clrainage  away  of  oerebro* 
apinal  lluid  ts  not  necos-sarilv  fatal,  a  fact  wcU  estubliKhed  by  tne  recorda  of  cases 
of  fmcturefl  Hkull,  vritli  laceration  of  brain  involviug  tbe  ventricle.  Ho  givpa 
Prof.  Fra-KsrM  tlireutious  for  rencliing  tbe  differeut  cumua,  ttiough  tbese  aro 
pcrbaps  hardly  neceswiry,  sinco  in  Hny  c«*«  b'kely  to  call  for  trL-atmont  a  iiuncture 
tlirongh  the  c:nrt4?x  at  anv  point  nf  tlie  upj^T  part  of  tbo  boinisphero  wonlH  i*each 
tlie  dilated  ventrirle.  Oai-e  vrill,  of  courw,  r>e  taken  to  avoid  the  motor  area. 
Hobson  r«4-ordn  anotfier  onae  of  ordbiary  hydrofephalu8  in  whioh  he  Operated,  but 
the  di-ainapo-tiib«  slinped  oul  anil  tbe  c-hilri  died. 

Bruce  Člnrke,  in  the  diacuKsion  on  Itobsons  paper,  mentions  a  cose  of  chronic 
meninmtis  with  suljdunil  colleetion  of  ttuid  (external  hydrocophalu3)  whicb  he 
drained.  Tbe  pitieiit  died  in  four  days.  Kendal  Kranks  tappe<l  a  venlriclo  witb 
t«mporary  iiutirovement,  biit  (Wth  occurred  in  four  da>-s.  wbicli  .seeuis  about  tbe 
usual  tirne.  In  Oiin  co^e  tbe  %-entriclti,  after  death,  cuntutne<I  bul  Httle  lluid,  but 
there  was  a  purulent  bsujal  tubeix'ulur  iiieiiingitis.  Whee]bijU6e  had  a  siniilar 
esperienee. 

.lats^liKon,  ta  whom  we  owe  several  of  these  rcferences,  guotes  a  čase  of  Rit>cA's, 
in  vliich  drainage  appcar«  to  have  :l>ppn  successfttl  up  to  the  tlftieth  day,  vben 
the  wound  va.«  iiealedaiid  tbo  cbild  discharged. 

The  operatiim  of  Parkin  ftlreftdy  described  vra«  performed  on  a  child  of  eleven 
montlni  witii  chronic  hy(lrooep]ialus.  The  cbild  waa  becoming  comatose,  but  after 
eigbteen  day.'*'  drainiiijc  rceovcretl  and  Ijet-anie  more  intelligent  than  it  had  been 
bcforc  the  onset  of  the  acute  syniotoms.  Tlu:  plan  ivould  ai'parcutly  bo  applicable 
to  cases  in  wliicb  the  foraraon  of  Mujeiidic  was  ch)*-d  by  auhesions. 

Sutherland  and  \Val.son  L'heyne  (CHii,  .Sor.  TVtmvietions,  vol.  xxxi."i  deiised 
and  carried  out  a  ])Un  of  draining  tbe  ventricles  into  the  anbdur&l  spaoe.    An 
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openjng  vas  mode  in  the  left  lau-nJ  nngle  of  the  anterior  fontamelle  (the  child 
wae  Mx  months  old),  and  a  bundle  of  hne  catgut  tied  togetlier  at  one  eiid  was 
naaaad  into  tlie  sulMiiiral  K{)iu7e.  tlui  otlior  end  of  ihf>  bundle  was  by  in«»ins  of  sinus 
taroepe  carrifvl  into  the  Uteral  ventricie,  and  the  wound  closed.  The  size  of  the 
liefvl  diniiiiished  steitdily,  and  for  a  tirne  the  child  did  weU,  but  a  convndsion  came 
ou  Ktt«r  the  tinit  montb,  and  aft«r  nine  veeks  it  began  to  ^o  dovm  liill  and  dini 
Ihnv;  months  afttr  <)i)«rali«m,  willi  rapjd  wastin;i,  screaimnjr,  and  upisthotonoa. 
The  shrinliagc  in  i>izo  of  the  hi>ad  vvbh  t\'iiiarkublt.>,  aud  gOiM  drainaKC  hud  becu 
appa)t?iitly  fslablishetl.  The  priuciple  of  tho  uperatiou  iu  ealjtblisbing  drainage 
and  pi-eventinc  intniventriculnr  presaure  is  gou<a,  and  the  opemtion  in  ai)|»ftrentTy 
vriry  Birnplc.  The  lenctJi  of  drain  ehotiltl  I)e  oniv  sutlk-it-nt  to  projftct  i  inch  into 
the  ventrielo.  The  cnild  was  Kyphilitir,  but  tne  plan,  though  not  ultiniately 
Hucoessful,  is  more  promi&ing  than  the  other  methods  devised,  except,  perhaps,  that 
uf  Pnrkin.  In  thts  ca&e,  as  in  so  niany  other  operations,  craniectomy,  simple 
lappiiiK,  and  so  on,  the  temperature  rose  high  at  tirst«  Dearly  to  106',  but  subsiued 
fn^liiiuly,  and  was  clearly  not  due  to  seplicitv. 

Htarr  iBnnn  •^'trrr/er//)  recorda  soiuti  otlier  caMJS  of  operatioa  for  iiydro- 
cophalus.  In  1808.  Bruce  and  Stiles  ilint.  Mtd.  Jour.,  29th  Jan.  1898)  treated  a 
congenilnl  svphilitic  rhild  of  thirteen  year3  sulTering  from  basal  menincitis  and 
Beverc  and  inrren-sing  KymptoniB  nf  intrarranial  presfiure  bv  an  o|)«mtion  Tikp  that 
of  Parkin'-!,  t'xt'ept  lliat  tbe  openiug  wtts  nia<le  in  tho  middU-  line,  and  ineluded  the 
margjn  of  the  foramcn  magnuni.  On  sci>aratinc  tho  aniygdala  a  largo  tiuantLty 
of  Huid  escaped  aud  eontinued  to  drain  away.  The  cliild  iniprove«!,  but  diod  after 
tiftoen  days  of  hyperpyT«xia,  pos8ibly  the  resnlt  of  renal  diRoase. 

On  the  wliole  it  is  npolN»bIy  be«t,  in  any  caae  rnth  progressive  sy™ptoma,  to  try 
eiUier  Ch«yne'it  or  rancin'^  method. 

LITEKATUKE.  — Leonakd  Hul.  TV rhynclog!^  oMdPathaicg^ ^tht  OrOral  Circuleitieil. 
— St.  Claih  Thoum)x.  Thf.  i'trthro-nntuti  Fluid ;  tU  spcmUiiuout  E$eape  /nm  Uu  Noa«. 
—  HaNk  EiJ<<NKn.  "  Hy(lroo(!|ihiilii»  and  angebnnie  S)-]>hili»."  Jakrhutk  f^r  KiJtdcrhtUkuntU, 
vo].  zliiL  Heft  4. — J.  IIrllkh.  "\Vtit«ra  Mitteiltingen  Qbcr  mncn  Vi\\  tod  cbroDuuben 
Hy(lroc4>]i1mlu8  lwi  bsrvOitiiren  SypliUi«,"  /VnteAc  med.  fVorhcnvitrift,  1808,  No,  6. 

Hyclronephrosis«    Sa  Kiunev. 
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See  algo  Balnkologv,  Minkbal  ■Water8. 


IIVDHOPATUT,  or  troatment  by  water,  is  a  most  patent  method  eithor  for 
good  or  ilL  It  uovers  an  pnorinoueainountofground;  the  iiaesof  waler — 
Kot,  cold.  and  frozon— interiiaUy  and  extemaJly,  hy  the  nid  «f  %'arian8 
lechanical  luethods,  and  iu  bolh  ttcute  and  chrouic  diseose.  The  tlhnlting 
nutor  iit  ab.wluU!ly  ueeeasary ;  witbout  il  life  WDuld  be  imposaiblu.  The 
liuuian  l>udy  containB  about  59  per  cent  of  wat«r ;  thcre  is  a  eooatant  lom 
goiug  on  thnngh  the  agency  of  reapiration  and  the  various  Becretions  which 
ftiiut  he  mode  good  The  intemul  functions  of  tissue  cbange  und  the 
expiil3ion  of  wast^^  pnnlimtH  depeud  largely  upon  water. 

The  driiiking  of  eold  water  lo\verH  fur  Lhe  tirne  the  temperature  as  token 
in  the  asilla  ur  reclum,  ledures  tbe  frequoncy  of  the  puhie,  but  lucreaaes  ita 
tenaion.  Thoiie  effGcta  vary  according  to  the  quantity  of  water  taken  and 
the  npidity  with  which  it  ia  sn-alloved  ;  the  greater  the  quantity  and  the 
uiore  tiuickly  it  is  druuk  tbe  greater  the  result. 

Tlie  eflect  ujMin  the  pulse-rate  is  probably  due  to  atimulation  of  the 
terminal  branchea  of  the  vagus  in  the  stomoch,  upon  tlie  tendency  to  Btimula- 
tion  of  the  Toao-motor  centre. 
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AVben  dnink  warm  it  ciiuses  diinioiahcd  tension  anti  a  sUght  increase  of 
pulfic-mtc,  diie,  ib  has  beeu  thought,  to  nausea.eauHiiig  a  Io\veriug  of  toue  in 
tbe  Qen'e-centres. 

Hot-water  drinking  (110°  to  llS"  F.)  seems  to  exert  much  the  same  in- 
fluenoe  on  pulse-rato  aad  teodion  os  cold  ^at^r,  but  slightly  raises  the 
general  temperature  of  the  body. 

The  driuking  of  hot  watt;r  is  indicated  when  it  is  deeired  to  etimulate 
the  stomach  to  increased  action  and  ta  ■ffi-ash  out  the  ajstem  generally.  It. 
is  more  ditfueible  than  cold  water,  and  doee  not  depress  either  by  lowering 
temperature  or  by  using  vitol  force  for  the  purpose  of  rchcating  the 
organ  iam. 

Cohl-water  drinking  sometimes  stimulates  the  lower  portions  of  the 
alimentary  canal.  Mauy  invalida,  \ritb  failure  of  digestive  power,  find 
that  wanu  water  takcn  with  or  just  aftcr  food  is  lesa  depressing  than  cold 
water. 

For  tbe  purpone  of  waahing  out  the  BjTttem,  aiding  the  removal  of  tiasue 
waste  and  the  escape  of  the  various  tosines,  water  ahould  be  takea  in  the 
early  raoming,  tlio  next  beat  tirne  being  one  honr  befnre  the  mid-dav  or 
evening  meals.  Some  gouty  patienta  find  a  tumblerful  of  hot  water  at  bed- 
time  of  great  Berrice. 

The  dosagc  of  water  varies.  Women,  who  aa  a  rule  take  too  Uttle  fluid, 
exeept  with  food,  liave  to  commecce  with  from  fonr  to  six  ounijea.  The 
subjecta  of  gastric  atony  have  also  to  take  emall  doaea  at  firat.  In  other 
cases,  e8pecially  in  the  gouty^  a  pint  of  hot  vratcr  may  l>e  taken  every 
moming  fasting,  the  driuking  beiug  spread  over  teu  or  lifteen  minutes. 
Nftusea  is  Houietimt*  protluced  by  drinking  hot  wat('.r.  Tliis  iuay  be  got 
over  hy  makiDg  the  water  hotter,  or  by  adding  a  deraertspoonfiil  of  fresh 
lonioiL  juice  to  each  pint.  This  additioa  aa  a  rule  suits  the  gouty  and 
dy8peptio — recent  reaearcheB  &bowiug  that  it  checks  tlie  formatiou  of 
duodeual  fermeuts  and  tosines. 

Tt  has  heen  alleged  that  the  drinking  of  large  quantitie9  of  water  dilutea 
the  blood  unduly,  but  expert  e^videneo  is  agaiust  Ihia  \'ievr,  and  8how8  that 
part  of  the  exoc8a  of  water  qiiickly  paases  through  the  kidncya,  the  rest 
goiug  bo  dilute  the  varioua  liuida  in  the  tiasuea.  It  is  probable,  however, 
that  in  marked  gaatric  atony  the  fluid  doea  not  leave  the  stoniaeh  ua 
quickly  as  it  should,  and  so  aggravatea  the  morbld  condition.  Water-drinking 
oauses  marked  diuresia,  and  uroa,  chloridca  and  phosphatea  are  pa^aed  in 
increased  quautitie6;  the  flow  of  tlie  HuUva,  paucreatic  ttuid,  aud  bilo  ia 
augmented- 

ExTE«.\AL  UsE«  ov  WATKB.^The  phjsiological  efiecta  are  veij  fully 
treatcd  of  in  the  article  "  Balneology/'  vol  i.  p.  428,  and  the  apccial 
eSecta  of  baths  giveu  in  water  coutaining  various  salts  and  gasea  are  also 
dealt  with  in  the  aame  articla 

The  hot  bath.  96"  to  110°,  canses  an  increased  tiow  of  blood  to  the  akin, 
the  pulse  is  quickened,  as  is  alao  the  reapiration.  Tlie  sldn  beoomes  red  and. 
perspiration  followB. 

The  tepid  bath,  84°  to  94°,  bas  a  calmative  efiect,  and  doea  not  excito 
either  tho  ner\'0U8  8y8teni  or  the  circulation. 

The  cold  bath,  50"  to  60°,  at  lirst  oauses  loss  of  auperficial  temperature, 
increased  capillarj"  contraction,  and  an  action  on  the  central  nervous  8}'8tem 
tbroiigh  ita  peripheral  bram:hes.  Theu  reaeliou  takea  plače,  followed  by 
rednefls  of  nkin,  increase  of  temperature,  and  a  cerLain  amount  of  nervous 
excitement. 

The  elfects  of  aH  these  baths  depend  upon  the  length  of  immersion. 
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Avemge  duration: — hot  btith,  S  to  10  minutea;  tepid  lialb,  10  to  60 
minuteB ;  cold  iMith,  3  to  10  miniites. 

Longer  imniersioDd  in  either  hot  or  cold  batha  are  often  followed  by 
marked  depressioD. 

Uydro[iathic  batbs  aod  methods  consist  of  thermal  and  mechauical 
meosures  which  Btimulate  the  whole  hody  or  parts  thereof.  Tbeae  give 
rise  to — 

(1)  Kaising  or  lowering  of  temperature. 

(2)  Improved  circulation  tlirough  Ihe  poripheral  veaeela,  lympb  spaces 

aud  channels,  aud  iutreatied  elimiuaiiou  ul'  toxineB. 

(3)  ifore  efticient  oxidation. 

(4)  Improvement  in  general  vasculnr  and  nervous  tone. 
UvDROPATHic     METiioDS.  —  The    chicf    mcasures    employed    are    the 

followiug : — 

TKe  Shoicer  Batk.—Temjt.  100°  to  60"  or  50*.  Duration,  one  to  two 
minutea. 

Th€  NtedUhath  or  daucke  en  eercl«. — Thia  consiatR  of  twocurved  horizon- 
tal pipes  connected  by  a  number  of  amaller  vertical  pipes.  Tliese  vertical 
pipes  are  perforated  with  small  apertures  at  intervale  of  an  incb  and  a  half, 
the  reeult  being  that  manj  foi-ciblc  jcta  of  water  impingo  eimultaneouBly 
upon  practieaUy  the  whol«  bodv  Burface.  Temp.  100°  to  60"  or  50". 
Duration,  one  to  three  minutea. 

Douchfs. — (a)  Ascending. — The  [tatient  aitting  on  a  eeat,  like  that  of  a 
water-oIo8et,  water  is  delivered  vertically  upwardjs  through  a  J-inuh  nozzle, 
or  through  a  amall  roee,  so  aa  to  impinge  upon  or  even  enter  the  fundament. 
Temp.  IDO"  to  60°  or  50°.     Duration,  half  to  two  minutes. 

(6)  Dtseending. — A  stream  of  water  from  a  l^-iuch  pipe  is  poured  from 
above.  The  patient  stands  under  this,  moving  slightlj  backvards  and 
forwards  to  allow  the  vvater  t«  paea  dovvu  back  aud  front  of  body.  Tem- 
perature aud  duration  a«  last  batii. 

(e)  Spinal. — A  Btream  of  \vater  directed  from  l^-iuch  pipe  and  played 
up  and  down  the  spine.     Temperature  and  duration  as  last 

(d)  ScottUh. — Altcmat«  jets  of  water  at  temperature  100'  and  50°, 
pUyed  upoD  tlte  spine,  chaugiug  aix  times  In  the  miuute.  Duration,  half  to 
two  minutea. 

(it)  Aix  Douche. — A  combination  of  hot  doocbe  with  mossage.  The 
patient  site  on  a  short-backed  wooden  chair,  the  feet  l>eing  covered  with 
not  watcr,  and  a  fixed  8pray  at  08'^  playa  upon  the  back  aud  shoulders.  Mcan- 
wliile  the  masHeur,  directing  a  streaui  nf  water  from  an  opeu  hoae-pipe  upon 
the  part.  rnpidlr  mantpnlates  the  frout  of  the  body  and  aftenrarda  the  back. 
The  proceeding  mj)y  be  vahed  by  a  secoud  atteiidant  6iuiuItaneoa8ly  tteating 
the  back.  At  the  end  of  tlie  Utth  the  pulieut  standa  at  the  extreme  eud  of 
tbe  room  grasping  a  bar,  and  a  Htmng  preaaure  douche  is  playod  ovcr  the 
lHxly  in  the  directiun  of  the  lymph  stream,  fn]lowing  the  courae  of  tbe 
lymphatic  Teasels.  A  valuable  modification,  very  useful  in  many  cases,  is 
to  let  the  patient  lic  id  a  sbaUow  clovatod  bath,  aud  the  attendant  giving 
ihc  uuiasage  under  tbe  douche,  finishing  with  the  final  douching  as 
meutioDcd  above. 

(/)  UndtnoaUr  Douehe. — An  invahi.ible  «id  to  treatment,  eHpec:iHlIy  that 
b^  natural  mineral  watcr  baths.  While  the  [Kitieut  is  silting  in  the  Itath  a 
pipe  with  a  }-inch  nozzlo  is  plitced  in  the  iMith,  and  vvator  under  preasure  ot 
A  temperature  of  from  OC^  tu  110'  is  applied  tu  the  alTected  partA,  the  forc« 
being  gnuluateil  by  keeping  a  cusbion  of  vrater  betveen  the  end  of  the 
nozzTe  and  the  part  doucbed 
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Packs. — (a)  Hot — general  or  locnl.  A  tliick  blankct  is  Ibldcd  and  rolled 
up  in  bottle  form.  Boiling  water  ia  poureil  llirungli  Lhe  two  ends  in  turn  : 
it  38  covered  with  a  large  hot  ta\vel,  and  as  niuch  auperfluona  moistiire  aa 
poBsible  wrung  out.  It  is  then  spread  out  on  the  top  of  two  large  dry 
btankcts  9prca4.l  oa  tlic  V>cd ;  on  a  sparc  onu,  if  the  paticnt  is  confiued  to 
bed.  The  palient,  diveat«d  of  clothiug,  is  pliiced  on  the  liot  wet  blauket 
and  rapidly  covereil  np  V>y  this  and  the  dry  ones.  Hot  wat«r  tins  ahould 
be  plaoed  out&ide  the  blaukets  and  to  the  feet,  and  cold  water  claths  to  the 
heod.  Tho  operation  ahould  be  done  quickly,  eo  that.  the  wet  blaaket  doea 
not  loae  hcat.     Duratiou,  30  to  60  minutes. 

(h)  Cvld. — Tvfo  large  thick  t<JwelH  ara  wrung  out  of  t«pid  or  cold  water. 
The  patient  is  kid  on  ono  and  covered  by  the  other,  and  a  single  blanket 
is  lifihtly  placed  over  aH.  Every  ten  or  fifteen  minutes  the  uppei-  towel 
Bhould  be  replaccd  by  one  wruug  out  of  cold  water:  the  lo\vcr  one  inay  I« 
clmnged  every  hour,  if  recpiired.     Duration,  from  30  luinult^s  to  two  houra. 

(c)  J/)(«?arfZ.^Mu8tard  bran  is  inixed  into  a  thin  paete  with  lK>iling 
water.  It  is  spread  on  muslio  rag  and  covered  by  a  piece  of  the  same.  It 
is  then  plac-e*!  over  the  affected  part  and  kept  on  for  10  to  20  minutea, 
covered  by  a  flannol  bandage. 

Compress:  hot  or  cold. — A  piece  of  thick  Turkish  toweIling  is  wrunff 
out  of  hot  or  cold  water  and  upplied  to  the  aliectud  part.  It  ia  then  coverea 
br  llanncl,  out&ide  whicb  a  piece  af  Mackintoah  sheetiug  is  applied. 
Duration,  20  to  30  mimiteB. 

Hot  Aik  Apvucations. — («)  TurkUh  Bath. — Fully  described  in  article 
"  Balnoology,"  voL  L  p.  438.  Temperature,  115=  to  20a^  Duration,  20  to 
60  minutea. 

(&)  The  Hot  Air  Bbx. — The  patient  sita  in  tbis  with  liead  prntruding,  the 
feet  being  placed  in  hot  vrater  and  a  cold  towel  applied  to  the  head.  Tem- 
perature, 108'  to  120\     Duration,  B  to  12  minutea. 

(c)  Hot  (lir  batli  given  in  bed,  patient  covered  by  wicker  cage ;  lamp  out 
of  bed  And  heat  eonducted  throiigh  metal  tnbe.  Duration,  15  minutes  to 
two  hours  or  more. 

(rf)  Local  hot  dry  air  applications : — 

(1)  In  box  as  before  described  through  lioles  out  for  ioaertion  of  banda 

or  feet. 

(2)  "  Greville  "  Method. — The  limba  plac«d  in  cylinder8  heated  by  electri- 
city.  Temperature,  180''  to  450",  or  as  much  as  can  be  borne. 
Duration,  30  to  80  minutes. 

(3)  "  Dow«ing  "  Method. — The  electrie  lamp  bath  with  refiectors.     Tem- 

perature and  duration  fw  ahove. 

(4)  "  Tallerman  "  Metbod. — The  limb  placed  in  a  copper  cylinder  heated 

by  a  large  uuuibcr  of  gas  jets.     Temperature,  110"  to  250^  or  more. 
Duration  as  above. 
The  whole  body  i\»  wen  a«  individual  limba  may  be  treated  by  the 
"  Grenile  "  and  "  Dowsing  "  methods. 

VaKJUU  ArPUCATIONS: — 

(a)  Ku8»ian  Bath. — A  cbamber  heat«l  by  eteam  to  a  temperature  of 

110^  to  120^     Duratiou,  10  to  20  minutea. 
(&)  Vapour  Box  Bath,— Temperature,  108'  to  120°.     Duration,  8  to  15 

minutes. 
(c)  Local  Vapour  Baths. — Hands  or  fe*t  placed  iu  box  through  lioles  cut 

for   purpoae.     Tempt;rature,   110"   to    120.     Duratiou,   5   to   20 

minutes. 
Sitz-baths. — Patient  sits  in  special  bath,  the  water  just  covering  the 
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~groin.  The  back  and  shoulders  shoiild  bo  covercd  hy  a  blanket,  and  the 
feet  should  also  be  wrapped  up.  May  be  given  hot,  tepid,  or  coldl  Dura- 
tioD,  2  to  10  miautcs. 

Hydrot)atliy  is  of  service  in  both  aciite  and  clironic  diaeaae. 

AcOTE  DiSEASES. — Acute  JiheumatistrL — A  hot  blanket  pat-k,  as  before 
deacribed.  is  often  most  useful.     May  be  repeated  twice  daily  if  re<iuired. 

Jiheumatic  I{yperpyrt£ia. — These  cases  are  so  quickly  fatal  that  rapid 
aud  euergelic  uiethods  are  called  for.  The  writer  ia  strongly  in  iavour  of 
the  itnvuidiate  iiHe  of  the  culd  buth,  and  believes  thal  in  inanv  casea  tbo 
time  wasted  in  cold  sponging  or  cold  packing  bas  detemiined  a  tatal  i&suc. 

AVhenevcr  the  temperature  in  acute  rhcumatisni  touchos  105"  the  patient 
should  be  carefiiny  liftcd  in  a  ahcet  by  iive  persona — one  at  each  coruer,  the 
fifth  supporting  tlie  head.  A  bath  ahould  be  placed  close  to  the  l*d,  and 
should  contjiin  froiu  18  inches  to  2  feet  of  water  at  92^  Thia  should  be 
coolcd  dowQ  by  the  additioa  of  ice  or  cold  water  to  T^"",  and  the  patiout  kept 
in  tiU  tbe  temperature  falls  bcIow  100'.  Ice  should  be  applied  to  the  beud 
during  the  bath.  Careful  attention  must  Ix!  paid  to  the  conditlon  of  the 
beart,  which  will,  of  course,  govem  tlie  duration  of  the  bath  -.  this  ia  u8uaUy 
10  to  30  minutes.  Tbe  patient  muat  be  cuivfuUy  Ufted  in  the  alieet  and 
replaced  in  bed  ou  a  hot  blanket,  witb  a  hot  wuter  bottle  to  the  feeL  After 
a  sbort  tiuie  buth  sheet  and  blanket  uiav  be  drawn  away. 

The  bath  ahould  be  repeatetl  as  often  ns  tlie  temperature  reachca  105*. 

Tbe  writei'  bas  known  aa  Duny  as  eight  baths  given  iu  tweuty-four 
liount  \vilb  rocovery  of  patient. 

Enteric  Fever. — Various  opinions  are  held  by  competent  anthoritiee  as 
to  the  reapectivo  value  of  cold  batlis,  cooling  patks.  cooling  towel9,  and  cold 
spougiug  iu  thia  dieeasc;  but  near)y  ali  are  in  agrccmcnt  as  to  tbe  bcuetit 
(teriveil  frum  une  or  other  of  tbese  uiethods. 

The  advocatea  of  the  routine  t>atb  treatment  8ay  that  whenever  the 
temi>croture  rises  above  10-3'  the  patient  should  be  immersed  in  a  bath  at 
90°,  cooled  dowu  to  70°  or  even  60*.  Period  of  imrnorsion,  10  to  20  minutes ; 
the  uuittuHl  of  ailministration  being  as  before  described.  The  objection  to 
thia  treatment  is  that  it  noeds  to  be  given  with  the  grt^atcat  akill  and  čare, 
as,  whon  Uiwel  eomplications  are  preseat.  much  daniage  raay  be  done  by 
injudicious  movement,  and  preferenco  is  often  given  to  the  following 
uiethods : — 

Cold  pack,  aa  before  described.  Tbis  metbod  may  bu  coutinuod  until  the 
ternjierature  falls  below  100\ 

Cooling  Toveh. — Pieces  of  tliick  Turkish  toweUing,  2  feet  by  1  foot, 
are  wrung  out  of  tepid  water  and  applied  from  tbe  top  of  the  chesl  lo  luwer 
part  of  abdomi'.n,  acruss  tbe  frout  of  the  botlv,  and  a  piecc  of  llannel  placed 
over  them:  every  few  minutes  the  towelM  ujay  be  wrung  out  of  c«»ld  or  iced 
wat^  and  chauged.  This  procesa  doea  not  necessitate  any  movemeut  of  the 
patient,  and  can  bc  appUcd  continuously. 

Spomfing  trnih  cold  or  iced  ivater  may  be  done  cvcry  hour,  the  various 
parts  of  tho  VkmIv  being  uncovered,  spougtMl,  and  tiovered  in  tum. 

Icc  packing  is  sometimes  resorte«!  to  in  extrenie  ciiaiit,  but  aa  a  rulo  is 
not  so  convenieut  nor  so  etHcaoious  as  tbe  above  methods. 

During  theso  applications  of  cold  to  tbe  body  tbe  hcod  should  be  kept 
>1  by  an  ico  cap  or  coId-water  bag. 

ScarUi  FcPfT. — In  thoae  casee  of  ncarlei  fever  where  tbe  rash  fails  to 
como  out  and  the  patient  is  threatened  with  death  from  hyjterpyrexia,  tbe 
trfatiuent  is  exactly  ihe  &iuie  as  for  rhcumatic  hyj^>cr]'yrexia. 

The  bath  aud  not  the  milder  cooling  melhud^  is  the  ouly  reiuedy. 
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Tyj^hus  Ftver, — Here  the  cooUng  [jack  is  beneficial. 

Pneo/monia. — lu  the  pnemnouia  aiul  lironclio-pneuinonia  of  chiltlron  the 
cooling  towel  is  most  useful,  and  should  l>e  used  whenever  the  temperature 
risea  abavo  102^, 

In  adulta  the  application  of  cold  has  to  be  niade  more  cautiou8ly,  bul  whea- 
ever  the  heart  seems  to  be  failing  froiu  high  temperature  the  cooling  pack 
or  cooling  towel8  bIiouM  be  uHed  ;  and  in  estreme  caaea  with  verr  high 
temperature  the  cold  bath,  but  the  latter  ehould  be  used  with  the  greateat 
čare.  Large  enemata  of  cold  \vrtter  reduce  temperature  and  aro  some- 
timea  useful. 

UrcEmia. — Tlie  hot  bknket  pack,  before  described,  ia  sometimee  useful 
here,  but  not  nearly  so  much  so  as  the  hot  ajr  or  vapour  bath  given  in  bed. 
The  bedclothea  being  supported  by  cages,  a  large  špirit  lamp  is  placed  on  the 
floor  at  the  foot  of  the  bedsteud,  und  the  hot  air  or  vapour  is  conducted  into 
the  bed  hy  meana  of  a  tube.  The  bath  iuay  be  kept  going  for  from  fifteea 
minutes  to  two  hours,  and  mav  be  rej>e;itBd  aa  often  m  required.  It  bas 
fre(iuently  succeeded  when  ali  other  methods  have  failed,  e8pecially  in 
nephritia  following  acarlet  fever,  and  in  some  casea  of  puerperal  ccuvulsiona. 

Acute  gout  is  often  at  ouce  relieved  by  local  hot  air  or  vapour  bathe. 

SuDACUTE  AND  Chkomc  l)isEAbKs. — Sikeumatimiaiid gout  0.1^  hen^^l&A. 
by  the  use  of  the  hot  air  and  vapour  baths,  geueral  or  locaL  lu  casea  of  gout 
the  vapour  geuerallr  eeemti  moi'e  useful,  and  ia  aa  invaluable  adjunct  to 
troatment  by  uatural  mineral  water  baths. 

Lumbago,  myalgia,  eoiatica,  neuralgia,  aud  neuritis  are  aiso  cfficiently 
kreated  by  these  methods,  with  tlie  help  of  the  hot  undervrater  douche  \  also 
bf  the  Aix  douuhe.  The  more  chrouic  forma  of  sciatica  are  relieved  by  the 
Scottiah  douche. 

MficumOrtoid  arihritU,  if  of  the  rheumafcic  or  gouty  ty{ie,  is  relieved  by  the 
local  appUcatioa  of  hot  dry  air,  capeciallv  iu  conjunetiou  with  the  conatant 
curreut  or  sinuaoidal  or  electric  bath  ;  iu  the  more  purely  neural  forma  the 
hot  air  is  of  limited  gerviee,  and  ahould  be  used  with  great  čare,  the  electric 
bath  being  much  the  most  effective  treatment. 

Neuritis  is  often  benefited  by  the  applicfttioa  of  mustard  packa  over  the 
pfiinful  nervea.  especiallv  over  teuder  spiual  points,  aud  they  are  often  given 
_in  counection  with  the  niuusoidal  electric  baths  which  have  dane  so  much 
ar  neuritis. 

Affections  of  tfu  ikin,  aa  drv  eczema,  paoriasia,  lichen  planus,  etc.,  are 
well  treated  by  hot  dry  air ;  the  more  iDtlammatory  conditiou  by  the  stoam 
boi  Ijath  or  local  application  of  vapour. 

Chronic  Brigh-fs  dismse,  renal  tU8iiftlciency,  auppreasod  gout,  litha;mia, 
aud  other  forma  of  aato-intoxication,  can  bo  8afely  and  well  treated  by  tho 
vapour  or  hot  air  butha 

NevTostkenia. — Needle  bath,  ^ottish  douche,  muatard  pack  over  the 
cer\ical  ganglia  of  the  Hymj»athetie. 

Dyspepsia  and  Htpatic  Congestion. — Keedle  batb,ScottiBbdouche,mustard 
]»auk  over  ccrvioil  ganglia  of  8ympathetio  and  over  liver  and  fitomach. 

Piles. — Aacendiug  douche. 

£ev£orrhfr.a,  dj/smenorrhiea,  and  other  uterine  troublee,  aitz  bath  with 
aacendiug  douche. 

0&«i(y.— Needle  bath.  spinal  douche,  Scottish  douche,  Aix  douche. 

Constipation. — Scottish  douche,  cold  epinal  douche,  large  encuiata  of 
water  to  waah  out  colou. 

IcK. — Mav  lwi  used  iulernallv  or  extornally.  It  is  useful  mmked,  or 
8wallowed  in  small  pieceb,  in  inllammatory  conditiona  of,  or  ho^morrhage  from 
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tonutb,  tonsOs,  throat,  or  atomach,  and  in  voniiting  it  alao  lovrere  temperature 
aDd  sometimee  stope  hiooougb ;  placed  in  the  rectum  it  lowers  temperature. 

ExlerDii!ly  it  lius  many  ušes.  It  is  applied  to  the  head  in  inllaminator7 
and  feTerisii  uiTi^ctioua :  to  the  ueck  in  acute  tonaillitis.  AppUealiun  to  Ihe 
spine  and  over  the  epigastrium  relieves  hiccough,  and  ia  often  placed  over 
lungB  and  stomach  in  ha;morrhage  from  thoee  organe. 

It  has  Itccn  ueod  \vith  much  euccesa  in  the  treatment  of  pericarditis  and 
cndocarditis,  upplied  for  »hort  poriodis  over  the  heart;  and  tachycardia  has 
ofteu  heen  reUeved  by  tliia  appliLation.  It  reheves  acute  intlamrnatorj 
alTections  of  jointa,  and  al»o  some  caees  of  nenritis.  Cortain  ol^stinate  oaaes 
of  acute  or  subacute  rbeumatoid  arthritis,  e9i:)ecially  of  the  knee,  have  done 
wcU  with  ice  masaage,  tnicc  daily,  for  half  au  hour  each  tirne.  A  Dat  piece 
of  ice  ia  ttikeu  in  the  hand  of  the  alt«odant,  and  gentle  rubbing  is  giveu. 
The  application  of  the  ice  bag  to  the  lower  »pine  is  »aid  to  stimulate  the 
utero-ovarian  organa ;  while  applied  over  the  !ower  part  of  the  abdomen  it 
Btops  uterine  hiemorrhage ;  it  ia  aometimes  serriceable  ia  the  carly  stago  of 
8trangu]ated  hernia.  euabliug  reduction  to  be  made  vdthout  operalion. 


Hydrophob[a.    See  Habies. 


Hydrothorax.    See  Pleura. 
Hymen.    .s*«  Vagina. 
Hvperaesthcsla.    See  Sknsation. 
Hypcridrosis.    Sfe  Sweat  Glands. 
Hypcrkcratosis.    S^e  Ichthtosis. 
Hypcrpyrexla-    Ste  Evdropatut,  TEMrEiuTuni. 


Hypcrtrophy. 

Dktisition        ....      79 
Factobs    influbnciko    Growth 

AXI>    IIvrKBTBorHV  80 

CUSlfAL  Variktiim    ...  81 
1.   CotnpejuKilory     or     fitne- 

titmal  ....  81 


2.  Dtu  to  Irritation 

3.  Pathoioffieal    . 

4.  UnilaUrral  (Congenitalj 

5.  Ginniirm  {Macrošomia) 
PSKU&O-HVPKRTROPHT  , 
TKKATliEST 


By  hy]K;rlr(iphy  is  meant  an  increase  in  the  eize  of  an  organ  or  tiasue 
beyond  the  urdinarv  limita,  the  increa»e  taking  plače  aloug  the  linea  of 
pbyaiologicAl  growth.  It  iujiv  Iw  delined  in  the  fullowiug  terms:  "Hyper- 
trophy  of  tm  organ  or  tissue  expre«Be8  tliat  condition  \vhere  it«  nimnal  bulk 
is  univur»Llly  augmented  by  an  additional  number  or  by  increased  dimen- 
flioD  of  ite  lis8ue  elemente  withuut  depoaitioa  of  foreign  subatJinces" 
(Homilton).  It  may  therefore  be  called  &  progresnve  nutniive  ehange  (as 
oppoBed  to  a  retroffreMive  nutritive  ehange — a  degeneniLion  or  atrophy),  and 
wh(;n  il  dcviatea  to  an/  great  exteDt  Crom  the  tjpes  of  embryonic  develop- 
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mentor  phjsiolo^ical  growth  \ve  have  uo  lon^er  to  deal  wil!i  liyi)ertrnphy, 
but  with  a  tumour.  Wo  can  diRtinguish  histologicallv  ljetweeu  Irue 
hypertrophy,  or  increase  in  the  aize  of  the  iudividual  tissue  clcmciits,  and 
falae  hyperlrophy  (h^perplaaia),  or  iDcrca.tc  ia  their  DUiiif.>er.  lu  the  caKB 
of  hypertroi)hy  of  an  orgau,  bolh  true  liyptirtrophy  and  hyi)eri5laRia  are 
commODly  associated,  but  sinte  it  ia  only  pussible  to  ascertiiiii  the  esistence 
of  the  former  by  careful  micrometric  measurements,  \ve  fieuerally  iiiclude 
both,  as  statcd  iu  Ihe  delioitioD  giveo  above,  uodcr  the  commou  term 
hvpertropliy. 

Hypertrophy  depends  ou  a  disturhance  of  the  equilibrhini  between 
sorption  aiid  consuniption  of  nutriment  in  favoiir  ot"  the  former,  a  state 
of  matters  which  is  normal  during  the  period  of  growth — phyaiologicftl 
growth  beiiig  iu  fact  the  nutimil  typc  of  the  progresaive  uutrittve  clianges 
of  which  bypertropliy  ju  oue.  Siuce  uoniial  growth  depends  on  three 
factors:  (1)  Inherent  prediffpoaition  on  t}io  part  of  the  cells;  (2)  a  due 
supply  of  Doiiriahmeut ;  nnd  (3)  the  ainount  of  tissue -vvaste— it  is  to  theae 
we  muBt  look  iu  scekinj^  to  iindei-sttmd  hy];iertrophy.  It  is  inipoBsible  to 
draw  anv  hard  and  fast  line  betwecu  simple  hypertrophy  and  overgrowth 
resultiug  from  inflaiumalion  on  the  one  haud,  or  betweon  it  and  certain 
fonna  ot  pathologii;ul  ut;\v  growth  uu  the  oLher.  Furtlier,  it  ia  iinpottHible 
to  diflerentiate  8harply  i>et\vei'n  nonual  develnjmieiit  aud  l)ypertrophy. 
Keithcr  does  our  defiuition  exchide  congenital  h>7'ertrophy,  eince  thero  is 
uo  reasoa  for  diaeriminating  between  intra-uterine  and  extra-uteriue 
growtI» :  it  must  also  includo  auch  comlitiona  aa  simple  overgrovvth  of  nails 
and  hair.  The  inHutince  of  the  nervou«  8y8ten»  on  the  occurrence  of  hvper- 
trophy  is  indii-e«t.  and  woidd  appear  to  be  twofold:  (1)  it  stiniulates  the 
ccUb  of  the  tiesues  to  perform  their  functions,  and.  as  we  shall  ocg,  func- 
tiunal  activity  is  in  most  cascs  necossary  iu  ordcr  that  the  cella  ujay  be 
capable  of  assiinihititig  nouriahnunit ;  (2;  as  the  great  controllev  of  the 
blood-How  it  determines  the  amouut  of  nouriahiueut  suppUed  to  the  variouB 
orgaus. 

Factors  infldencing  GBOWTn  and  HvrEHTiiopHV.  —  (1)  Inherent 
PrrdijipositioH  on  the  Part  of  the  Cells. — Tliis  varies  in  tlie  difierHUt  organs 
of  the  body.  In  some,  r.*/.  the  thymu8,  it  ceasea  earlv ;  in  others — the 
nervous  tissues^it  ceasea  entirely  when  noniial  growth  is  completc;  whilo 
in  others,  a^ain — the  rausclcs,  glands,  and  cpithelial  stnictuies— it  persiats 
during  tiio  greater  part  or  the  whoIti  of  life.  Speakiay  yc'nerally,  hoNTevej-, 
it  is  gre&test  in  early  lifc  and  diuiiuiahes  wtlb  advanchig  yeara 

(2)  Svppiy  of  NonTi8.hmf.7il. — Increjise  iu  the  blood-supplv  alone  wi\\ 
not  causc  overgrowth  of  ali  tissues.  The  coiiditions  utidcr  \vhich  it 
umy  d(i  8o  are  by  no  meaus  clear.  Experimenlal  seeUon  uf  ihe  L'i*r\-ical 
BympathetiG  \vith  rsBulting  vnHO-dilataliou  <lneR  not  by  any  tneans  invari- 
ably  cause  increased  grnwth  in  the  liypcnemic  area.  Hnnter,  however, 
producod  hypertrophy  of  the  spur  of  a  cock  by  transplanling  it  into  the 
highly  vasciilar  conib.  In  the  human  subject  we  iij>pareutlr  have  an 
example  of  hyiH'rtrophy  due  excluHively  to  iuereaaed  Itlood-siipplv  in  the 
great  development  nf  the  coqius  luteum  nf  pregnancy  na  {X)niparcd  with 
that  of  meuatruation,  aud  occa3innalIy  a  Bomewhat  similar  eorpua  luteum 
occura  iu  the  uaimprcgnated  conditiou,  wheu  there  is  congestion  of  the 
pelvic  tiBsuea  froiu  sontu  pathological  cauae.  In  organa  whoae  function  is 
active — the  muacle-s  aud  j^lunds — uo  ainount  of  hypenyraia  alone  \rill  cause 
an  increaee  beyond  normiii  limita.  Inflamniatory  hypera:-mia  alone,  however 
proloDgcd,  will  never  cause  hypertrophy  of  either  of  theae  atructurcs,  but  if 
BBBociated  with  eKceasive  functionol  ftctivity  il  vrill  readily  do  ao.     That  is. 
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Uh  oP  »ucli  ur<^n8  are  ouly  cupable  of  asBimilatin^  extra  nourishment 
if  thev  are  i»ctively  functioning.  On  the  other  hand,  the  supporting 
Btructures  of  the  hodj,  and  also  its  epithelial  coveringe,  iucrease  in  size  os 
the  result  of  loDg-contiDued  h^pcracrnia ;  thcir  capocit^  for  aeaimjbition, 
therefore,  is  mamly  if  not  entireljr  regulaled  by  tlie  amount  of  nonrish- 
ment  supplied  to  them. 

(3)  Amount  of  Waste. — Bimimshed  Vfaete  must  be  accountcd  a  rola- 
tiTely  unimportaut  cause  of  overgrovrth.  NutritJon  and  waste  cannot  l)e 
regarded  aa  mutiially  dependent:  it  does  uot  foUow  tliat  uourishment  wiU 
be  autoniaticany  Rupplii^d  wheFu  waate  ia  exi-eedve,  or  that  vvhore  wa6t6  ifl 
diminiahed  nutrition  is  alao  lessened.  Bach  of  the  processes  bas  iu  own 
conditions,  and  thcreforo  waste  must  be  a  factor  in  determining  the  size  of 
individual  oi^us.  An  eiomple  of  paLhological  eulargeuient,  aanocialed 
vrith  i]iniini8hed  tisaue  wH8bB,  in  aaid  tu  be  atfonled  by  mibinvolution  of  the 
uterus,  but  inflaittmatory  changes  also  play  an  important  part  in  itB  pro- 
ductioD ;  cxceasive  devčlopiuent  of  fat  iu  certain  caaes  of  obeaity  would 
Bouietiiiies  fall  into  this  group. 

CuNiCAL  Vaiuktiks  OF  HvpKRTROPHV. — nypertrophy  of  an  orgoii  mav 
be  a  purely  phy6ioIogical  procesa,  as  in  tlie  caae  of  the  growth  of  the  uterua 
and  mammary  glanuH  during  gestution.  In  the  pregnant  uteru«  there  is 
both  h\'perfda8ia  and  tnie  hj-]>ertrophy,  the  muscular  fibrea  becominf;  in- 
creafled  iu  number  as  well  as  in  aiz«;  according  to  Kollikcr  thcy  are  cicvcn 
tiines  longer  and  foiir  times  btooder  than  in  the  uiiimprcgnatcd  coudition. 
£xoeaaive  developmeut  of  the  voluutary  uiuscles,  either  as  tbe  reeult  of 
athletic  exerciaee  or  in  cousequence  of  certain  occupations,  can  9carcely  be 
lookod  upon.  as  other  than  pbyBiological ;  it  ia,  however,  e86entiaUy  the 
same  as  any  other  functional  hypertrophy,  f.g.  of  the  hcart  in  cbronic  renal 
diaease,  the  only  dinerence  Ifeiug  iu  the  eause  which  deioandH  the  exce8Bive 
amonnt  of  work.  As  another  instance  of  pby»iological,  or  almost  phy8io- 
logicnl,  though  not  compen8atory  hypertrophy,  senile  enlargcment  of  the 
prostate  may  be  mentioned,  sincc,  although  a  cause  of  discaae,  it  cauuot  in 
itsclf  be  invariably  comudered  as  morbid.  If  we  accept  Hami1ton'B  view 
that  the  term  hypertrophy  should  be  applied  to  a  general  liiit  not  to  a 
loca)  cnkrgemeut  of  an  organ,  as  for  eiample  when  we  cjdi  a  local  incrcase 
of  the  glaud  tisBuc  in  tho  breast  an  adenoum,  wc  may  regard  casea  of 
enlarged  prostate  where  the  middie  lobe  is  speciaUy  aCfoeted  as  allied  to 
tumotir  growth  rather  than  siiuple  liypertrophies. 

From  a  clinical  standpoint  we  niay  consider  hypertrophy  under  five 
headfi:  1.  Conipensatorj  or  functional  hjTDortrophj ;  2.  Hypertrrtphy  due 
to  repeated  initation ;  3.  Pathological  h_vperlrophy ;  4.  UnllatenU.  (con- 
senital)  hypertrophy;  5.  (Jiantiain.  Fiuaily,  we  have  to  consider  what 
meant  by  peeudo-hypertTophy. 

1.  CompensatoTy  or  /uneHonaJ  ht/pertropkits  occur  in  nmny  organa  as 
fhe  result  of  increaaed  work,  if  there  be  also  an  adequate  supplv  of  uourish- 
menU  The  r*?ault  of  escessive  functional  activity  ia  increasea  blood-BUpp1y, 
and  if  the  blood  contain  proper  nouriahment  h3T>ertrophy  will  ensue; 
should  nourishmcnt  be  ina(iequute  tbe  organ  will  become  eitiaosted  and 
oease  to  function  properly,  an(i  will  prubably  waste.  CorapenBalory  hyper- 
tPophy  may  occur  in  juiired  organs  wbero  ono  ia  deetroyed  or  func- 
tionally  in  abeyance  for  a  prolonged  period,  in  cMrtlated  ort/ans  undor 
similar  conditions.  in  »ingU  gtandular  organi  where  a  part  of  the  structure 
is  extenHively  diaeaaod  or  atrophied,  and  iu  muaeular  organa  wben  a 
mechanical  roiietance  necesubitea  an  increaaed  oulput  of  work.  Example8 
of  compensatoij  hypertrophy  in  poirad  oi;guu  are  seen  in  coses  of  congenital 
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absence  of  one  ki(1ney,  ami  in  cones  of  removal  or  long-Ktanding  diseaae  of 
one  of  the  organa.  1q  cases  of  congenital  absence  of  a  kidney  the  remam- 
ing  organ  may  be  double  its  normal  size,  and  \vhen  the  losa  takes  plače  in 
ear]y  UFb  it  may  attain  aluioat  [!qual  dimeiisions ;  compensatiou  is  leas 
coniplete  after  gi-owth  liaa  ceaaed.  The  enlargeinant  is  due  to  true  hyper- 
trophy  and  hyperpla8ia  of  the  kidne^  elemente;  an  increaae  in  the  number 
of  the  glomcriili,  however,  occure  oiily  in  tho  caae  of  congenital  absence  of 
one  organ.  An  analogous  compensator^  hypcrtrophy  has  been  obaerved 
in  the  lungs,  auprareual  caitsides,  ttMtit:!««,  aud  uther  paired  organa  A 
fanctioual  hypertrophy  of  the  kidney8  is  Bometimea  seen  in  casea  of 
polyuria.  Thoma  points  out  that  compensatory  hypertrophy  niay  occiir  in 
pa^ed  organa  whcro  increaeed  function  cannot  bo  aasumcd  by  the  remaining 
organ,  €.y.  after  exciaion  of  one  testicle  in  a  newly-born  anJmal.  In  euch 
caaes  tlie  hypertrophy  n]iay  I«  snpimaeil  to  depend  on  nervous  intlucnce.  It 
must  also  be  stated  that,  according  to  one  view,  enlargeinent  of  a  con- 
genitaUy  aingle  kidney  ia  to  be  looked  upon  as  due  to  fuaion  of  the  two 
atructui-es.  It  ia  also  said  that  the  cnlargcmeut  of  the  active  kidney,  wheii 
the  other  is  romovod  or  exten8ively  diseaaed,  ia  due  mainly  to  increaae  in 
the  lymphatic8  and  dilatation  of  the  blood-veasela  Compt:uBatory  hyper- 
trophy  of  correlat«d  organa  ia  aeeii  in  tliR  gUndiiLtr  enliirgement  which 
occurs  after  sp!euectomy,  and  alao  ia  the  eulargement  of  the  pituitary  body 
which  bas  been  found  after  experimental  removal  of  the  thyroid.  In  caaca 
of  preasure  atrophy  of  part  of  tho  liver  (as  from  tight-lacdug)  coujpensatory 
hypertrophy  of  the  remaiuder  may  be  obaerved.  Similarly  we  have  enlarge- 
ment  of  the  part  of  the  thyroid  left  behind  after  partial  thyroidectomy. 

From  a  cliuical  poin;.  of  view  the  most  important  group  of  functional 
hypertrophics  are  those  found  in  hoIlow  muscular  organs.  Ai\y  long- 
coutinut^d  riae  in  the  hlcM^d-pressure  will  cau.se  thickening  nf  the  muscular 
coata  of  the  arteries  and  ijardiac  hypertrophy.  The  individuul  tibres  of  the 
Iicart  muBcle  become  enlarged,  and  there  ia  as  well  a  niimorical  increaae. 
A  simiiar  chango  occura  when  tho  preaauro  in  any  chamber  of  the  heart  is 
raised,  e.g.  aa  the  reault  of  vtilvular  diseaae  or  obatruction  to  the  pulmonary 
drculation.  Cardiac  Iiypfirtrophy  ia,  in  fact,  one  of  the  beet  example8  of 
the  importance  of  some  of  the  fitctora  \ve  have  enumerated.  It  arises  moat 
quickly  in  yonng  persona,  it  is  seen  iu  grcatost  porfection  in  aottic  incom- 
petence  aud  Bnght'8  diseaae,  where  the  work  of  the  heart  ia  enormoualy 
increased,  and  we  too  ofteu  have  opjHirUinilies  of  ol^serviug  ita  failure  when 
an  insufficient  quantity  of  nouriatiment  ia  aupplied,  ae  where  tho  coronary 
arteries  are  thiekeued  and  partiaLly  obliteratcd. 

Another  importiint  exautplc  of  fuuctioual  hyi>ertrophy  ia  that  occuning 
in  the  wall  of  the  bowel  above  the  stMit  of  a  chronic  obstruction  of  the 
lumen.  Thia  shova  itaelf  by  the  preamco  of  visible  peristaltic  waves,  and. 
by  obaerving  the  direction  in  which  these  paas,  and  the  pattern  to  wluch 
they  give  rise.  wo  can  often  form  a  fairly  exact  noLion  of  tho  aeat  of  the 
obstruction.  Ib  ia  uunece83ary  to  multiply  esamplea  of  auch  compeDBatorj 
hj7>ertrophy ;  we  find  it  in  tlio  atomiich  in  caaea  of  pyloric  ateaosis,  in  the 
bludder  in  caaea  of  lu-ethml  strictnre,  etc. 

Functional  h}'pertrophy  of  voluntary  muaclea  bas  already  beeu  men- 
tioned.  A  ainiilar  condition  may  ariae  from  diaeaaa  Thua  true  muBCular 
hypertrophy  is  met  with  iu  Thomaen*8  diaeaae,  where  there  is  increased 
tonicity  of  ali  voIuntary  muaclea ;  it  also  occura  in  some  cases  of  infantile 
cerebral  paraly8i9  from  a  like  cause.  The  rare  condition  describcd  by 
Gowera  as  musculiir  lt^'pertropby,  \vhich  ia  aaaociated  vvith  diminished 
power  and  prouuuess  to  exhauatiouj  withuut  alteration  in  the  mechanical  or 


electrical  irhtabibt^.  maj  also  be  mentioaed.     It  would  appear  to  he  men« 
closelj  related  lo  th«  pathologic&l  bjpertrophies  than  to  the  functional  tjpe. 

2.  Ifyperirophy /rvm  /rriiaiiotu — Maoj  instances  of  thia  \vill  ni  once 
gu^gesL  ihtonaelvoL  As  eiauples  of  OTergrovth  due  lo  recmring  {tivssure 
or  triction,  come,  varloos  tnule  callositiee,  and  uiilk  spoU  ou  the  peri- 
cardium  may  be  cited.  Chrouic  inflamrnatioa  oft«Q  results  in  a  hjper- 
trophy  of  the  oonnectiTč  elementa  iu  ita  neighbourhocd,  as  aeeu  in  the 
tbickening  of  the  pleura  and  perioeteam  after  pleurUj  and  periostitis ;  the 
induration  of  the  skia  met  with  in  chronic  eczema  has  a  similar  origin. 
P'or  the  immediate  caoae  of  the  hTpertrophj  in  sucb  casea  we  muat  look  to 
the  hypera&niia  and  con90(|ucut  inerease  of  nourishment  caused  by  the 
irrit&nt.  We  have  ulrt^adv  st^eu  Lhat  while  hypenemia  uHll  not  cuuse  over- 
growth  of  glandular  or  muscular  orgam«  unlem  at  the  same  tirne  iherc  ia 
incroaae  of  fnnction,  that  is,  iinleaa  the  cells  are  stimulated  to  utiliae  the 
increase  of  nourishment,  the  oells  of  the  supporting  structures  of  the  body. 
wboae  fuDction  is  a  posatve  one,  are  more  directly  depeudent  for  their 
growth  on  the  amount  of  nnthment  suppUed  to  them. 

3.  J'athoii>fficai  H^pertropkits. — In  the  above-mcntioned  instauces  the 
hypertn>phy  has  been,  if  not  physiological,  yet  in  the  umiu  U>nelicial,  aud 
ita  proximate  causes,  at  least,  have  been  fairly  recogniaable.  But  we  have 
also  to  deal  vi-ith  a  series  of  cases  in  whioh  the  nypertrophy  is  UBualIy 
harmful,  aud  iu  trliich  the  causc«  aro  by  no  means  clear.  Thua  senilc 
eulargemt^ut  uf  the  prostate  Btands  on  the  borderland  uf  the  phvsiulogical 
and  |>athologieal ;  it  ia  a  cominon  seqnel  of  advnncing  yearH,  and  in  mme 
cases  it  approiimates  to  a  tumour,  yet,  unless  it  jfive  riae  to  imnary 
STmptoms,  it  can  scarcelj  bc  lookcd  on  as  a  disoaac  Tho  entaiged  thyroid 
of  Graves'  disease,  the  bypertrophy  of  the  pituitary  bodr  found  in  some 
coaes  of  acromegaly,  the  eulargemeDt  of  the  spleen  found  in  some  cases  of 
antemia,  congenital  svphiliH,  and  rickets,  the  adonopathica  of  Hodgkin'« 
disease,  the  hypertrophied  thymus  found  In  somo  iuiaiits,  \vhich  muy  ul  this 
age  I«  the  cause  of  sudden  death  from  Bulfucution,  the  hypertropIiic  chauges  in 
thu  lionos  accompanying  cortain  chronic  hing  diseascs,  and  the  esostoses  of  the 
facial  bonee  in  leontiasiB  oesea,  are  a  few  examplee  of  this  group.  Some  of 
them  appear  to  be  prim&rj  maladies,  othera  to  be  the  resnlt«  of  the  aasociated 
diaeaae,  vrhite  iu  other  cases  they  are  more  closely  lUlied  to  lumour  growthB. 

4.  Congenital  kypertrophi/^-oT,  aa  it  is  more  comitllj  tfirmod.  hemi- 
kypertro}>hy — is  a  rather  rare  comlition.  In  its  moat  typic4il  form  it 
consistfl  of  a  total  hypertrophy  of  one-half  of  the  body  involving  the  hoad, 
trunk,  and  extremiti(!a,  the  a8ymmetry  being  complete  in  every  rBejieot, 
even  extending  to  the  ears,  tonallR,  tMro  balvee  of  the  tungue,  nnd 
external  genital  oi^ans.  Tho  diHeronces  in  size  may  beat  be  illustrated  by 
ft  few  measurements  of  a  čase  obser\'cd  by  the  whter.  Ears,  4'5  and  4 
cm.  long;  arms,  185  aud  17  cm.  iu  Icujvth,  15'0  and  135  cm.  in  girlh ; 
legH,  25o  and  22  cm.  in  length,  24'o  aud  17  cm.  iu  girth ;  mid-atemum 
to  spine  at  level  of  nipples,  20'5  and  17*5  cm.  The  hypertrophy  in- 
volvee  mainly  the  soft  parts — the  skin,  mnsclce.  and  connective  tissuea; 
the  bones  themselves,  howevcr,  are  alTecUid  in  many  cosee,  ospecially  \vhero 
the  length  of  the  limb«  is  diHereut  on  the  lwo  m\vA.  The  overgr»wth  is  aa 
u  rule  moHt  evidcnt  in  the  more  distal  purts  of  ttie  linibs — in  the  handn  and 
fmgers,  and  feet  and  toe^.  The  skin  is  sometimes  more  activo  ou  Ihu 
bypertrophied  aide,  the  hair  is  thicker  and  more  abundant,  the  iiaila  are 
coareer  and  grow  more  quickly,  and  tlie  cruption  of  the  Uretli  is  mrlier. 
The  temperature  is  oflen,  thuugli  not  always,  a  de^ree  or  two  bigher  »n  thu 
aReoted  side,  and  the  hypertrophied  |>nrts  are  moro  snacoptible  to  heat  and 


HYPEETEOPHY 


cold.  As  a  rule  the  muscular  powe.r  is  great«r  on  tlie  side  of  the  hyper- 
trophj.  There  are  no  nervous  BjTuptoma,  and  the  internal  organa  are 
normal.  1'here  remains  oiily  oue  prominent  feature  of  such  cases  to  he 
meutioDcd :  the  presence  of  naivi  and  othcr  cutaneous  vaacular  anomalies. 
Tlit!se  exist  m  a  large  proportiou  of  the  tases,  sometimea  iu  the  form  of 
Biinj>le  capillary  n;i!vi,  Dc(:aHionally  of  larger  telangiectaeeR,  At  tiines  the 
skiii  appears  normal  while  the  patieut  is  at  rest,  but  whon  he  cries  or  is 
eicited  large  patches  of  cutaneous  congeation,  dilfering  from  mevi  only  in 
their  temporary  duration,  are  produced,  Theae  vascular  abnormalities  are 
never  8Lrictly  uniUteral,  Init  are  more  or  Irrr  gener;iUy  Bcatteretl  over  tho 
body.  Another  not  infreqiient  appearance  is  a  condition  of  marbling  of 
the  skin  like  that  seen  in  p8eudo-hyperlrophic  pamly3i8.  True  congenital 
bypcrtrophy  is  ahvays  8tationary,  the  relative  size  of  the  parte  "  being 
preserved  throughuut,  life." 

Not  ali  cases,  however,  conform  to  the  description  we  have  just  given. 
Hemihypertrophy  ia  much  more  coinmonly  Uiiiited  to  one  limb,  or  even  to 
a  aingle  di^it,  than  widely  ftpread  in  its  distribution.  A  large  number  of 
oasea  have  been  reported  where  hand  and  foot  alone  have  been  involved. 
We  may  regard  ali  theso — aimplc  aon-progressive  hypertrophie8,  U8ually 
8lriclly  uuilateral,  \\ith  preservation  of  Ibc  normal  appearance  of  the  paite, 
without  the  oticurrence  of  Luranurs  or  other  tlefonnitiea,  the  akin  often 
being  the  seat  of  vascular  anomalies — as  belonging  to  the  groiip  of  "  true 
eongcnitftl  hemihypertrophie8." 

Iu  auollier  group  of  caaes — "  false  hypertropluQ8  " — a  somevvhat  dilferent 
condition  obtains.  In  Uiein  the  abnurmality  in  uauaUy  more  liniited  in  ejctent, 
but  greater  in  degree.  Thua  we  raay  have  hypertrophy  of  a  hand  aseociated 
with  giant  growth  and  deformity  of  a  finger,  vrith  3yndactylu8,  or  with 
tumour  growth,  uaaally  either  lipomatoua,  or  of  the  uaLure  of  an  eucbon- 
dmnia.  Again,  the  hypertrQphy  rnay  lead  t*J  ankyloaiR  of  the  jointa,  or  it 
mfty  be  combined  with  elephantiaaia  of  the  limb.  Theae  so-called  false 
hyportrophie8  also  diHer  from  the  preceding  in  not  being  invariahlv  uni- 
lateral,  cougcuital,  and  stationary :  sometimes  both  feet,  or  a  foot  aud  haud 
on  oppoaile  sides,  are  atlected ;  the  liypertrophy  may  not  develop  until 
ehildhood  or  adolescence,  it  may  progreas  with  varying  rapidity,  with 
periods  of  quie8cence.  Sometimes  ampntation  of  a  giant  finger  has  been 
foUowod  by  overgrowth  of  the  ann.  In  fact,  faUo  hypertrophic8  are  moro 
clo8ely  allifHl  U)  tumour  growth  than  thoae  juat  described,  aud  are  cuuuuonly 
asaociated  with  some  other  developinenUd  anQmaly.  Stili,  the  two  con- 
ditions  must  not  be  too  8harply  diOerentiated ;  in  true  hypertrophy  we  aot 
iufreqaently  find  that  one  or  two  lingera  or  toea  have  not  the  same  pro- 
portionate  developmeut  aa  the  reat ;  thev  uiay  be  t]uduly  large  or  of  uaLural 
size.  In  eiich  a  caae  the  correaponding  digite  of  the  oppoaite  eide  are  eome- 
tiiKies  also  abnormal. 

Greig  (C)  has  proposed  an  anatomical  claasitication  of  cases  of  unilateral 
hypertrophy.  He  di^ides  caaos  iuto  thosc  whcrc  the  atfection  ia  limited  to 
the  head  and  face,  and  those  where  it  ia  not  bo  limited.  Kaeh  gniup  is 
further  subdivided  into  oasea  in  which  tho  iKtnea  only  aro  involved,  soft 
part«  only  involved,  and  both  bonea  and  aoft  parts  involved.  Unilateral 
hypertrophy  Iimitc<i  to  tho  head  and  face  deacrvea  some  further  notice,  and 
aUhnugh  it  ia  not  alwaya  congenital  may  lie  most  littingly  conaidered  here. 

Unilateral  k^perostosia,  or  hoTaihyp«!rtrophy  lluiited  to  the  bonea  of  the 
face,  must  not  be  confounded  witb  leoDtiaeia  ossea.  Greig  found  that  the 
age  of  onaet  varied  from  three  to  tliirty-tive  years,  the  average  being  four- 
tMn.     Four  out  of  fourteen  caaea  collected  by  hiiu  were  mentaUy  defective. 
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one  wa8  epilepfcic,  and  in  one  there  waA  glrubisiuua  The  hyperaeta8U  U 
sometiraes  aocurat«Iy  limlted  to  the  r^on  siipplied  hy  the  trigomiiuJ. 
Hemibjpertrophj  lunited  to  the  sol^t  parts,  as  weU  as  tbat  in  which 
botb  soft  parts  and  bones  are  involved,  ia  usuall}'  congenitaL  In  Bucb 
oaaaB  Uie  cheeks  and  lipe  are  ofttin  the  plaoee  most  aflected,  and  the  leeth 
and  hair  may  participat«  in  the  over|^rowth. 

It  might  be  gupposed  that  the  ilistinction  hetween  hemihypertrnphy 
Bod  hemiatrophr  vrould  not  ahvaj s  be  easjr,  but  in  piuctice  this  dilhculty 
does  not  ariae,  tne  hjpertrophied  aide  alwByB  appearing  ao  abuonuaIly  large 
as  to  prevent  the  poistibilit/  of  error.  It  ia  said,  however,  that  heniiliiriier- 
trophy  is  sometiniefl  associat^d  with  hemiatrophf  of  the  oppoeite  side. 
Hcuiih7pertrophy  must  not  be  coufused  witb  the  slight  degree  of  asTm- 
metrj  which  is  bo  conunonIy  scen  in  normal  individualš. 

The  pathological  chauges  iu  theae  caaea  aru  Ulile  kaown ;  there  aeenu, 
however,  to  be  both  true  nyportrophy  and  hyperplaaia.  iiminly  of  the  con- 
nectire  tissue  elemente.  No  abnonuality  of  the  vascular  or  nen'OUfi 
8y8temB,  exoept  thickening  of  the  arterial  walls,  has  been  deacril^l  The 
TiAcera  are  normal.  The  caiises  of  the  conditiou  are  unkno^'n.  Males  are 
more  frequently  aflected  than  fcmalea,  and  the  rigbt  aide  more  often  than 
the  left.  There  doee  not  appear  to  be  auy  hereuitai-y  teudeucy  to  tliia,  ur 
indeed  to  any  other  oongeuital  defurmity,  in  the  lamiliea  of  thoHe  aflected. 
It  »eems  most  likeU-  that  it  is  due  to  a  developniental  error  in  the  middle 
lamioa  of  the  blastodcrmic  membrano,  but  the  foUowing  theories  have  ulso 
been  advaooed: — (1)  Congenitol  lesion  of  the  vaao-motor  ceutrce,  with 
venona  atasia.  (2)  Partial  intra-uterine  atrangulalion  of  the  affected  limb& 
(3)  Congenital  defects  in  the  lymphatic  8y8tem.  (4)  Fusinn  of  twin8.  (5) 
Nervoue  influcnces.  The  di$tribution  of  h3rpero8toBi8  of  tho  face  and 
crauium  over  t!ie  area  aupplied  by  the  hftb  uerve  has  been  alluded  to. 
Greig,  conaidering  the  couiparativu  frequuncy  with  wl)ich  mental  defects  are 
aBsociated  with  facial  heniihypertrophy.  e8p»eciaUy  where  the  l>one8  alone  are 
involvcd,  l>elieves  that  the  conditiou  is  dne  to  an  intra-nterine  mcningitia 
or  cerebhtis,  which  irritates  the  nerves  while  their  fuuctiou  is  yet  eatirely 
trophia     He  would  ezplain  aH  forius  of  tittiuihviiertrophv  on  this  hyi>otheiUB. 

5.  GiatUiam. — As  is  the  čase  in  the  oi>jK)8ite  conditiou — dwarfi«ni — the 
naturo  and  oanses  of  giantisni  are  obecure.  and  its  vuriouH  fonus  are  nut 
weU  kuown.  Much  of  the  vrriting  on  the  eubject  dates  fi-om  the 
seventeenth  and  eighteentli  ccuturieH,  and,  however  great  ils  anti^uarian 
interest,  i»  of  littlc  »cieiitiHc  vulue.  PmlHibly  the  largest  authentiu  giants 
are  Fredcrick  the  Great'a  Scottish  giant  (8  It.  5  in.),  the  Irish  giant,  whoae 
akeleton  uicasures  8  ft.  6  in.,  and  tho  "  Kbitaeer  ISauer,"  who  lookod  nnly 
lialf  au  iucli  of  being  uIub  feet.  The  ofteu  recurring  accouutH  of  men 
whoae  stature  wa8  ten,  twelve,  or  even  tifteen  feet,  most  be  relegated  to  the 
domoin  of  myth. 

Of  late  vears,  and  espeoially  since  the  reoognition  of  aoTomc^Aly  as  a 
well-def)Ded  tliseuse,  utiich  ia  nut  iufr«i|ueDtly  asHucijitcd  with  giuutism, 
renewed  atteiition  has  \ieeu  directed  tu  the  suhject.  Giantism  may  be 
congenital.  or  it  may  ocotir  during  youth  nr  adult  life.  Congenital  gunta 
me  rore,  bnt  evcry  now  and  theu  ohildren  wcighing  tiftoen  to  twcuty 
pounds  oome  into  the  world.  In  sneh  cases  the  gnjvvth  during  the  Orsb 
year  or  two  ia  often  rapid,  and  u  preoocious  pii1jerty  is  reached  at  Bve  or 
abc  years.  Thereafter  there  is  prematnre  ageing,  the  growth  is  alowcd,  and 
the  Bubjects  generallv  dio  early. 

UiantiBiu  iuay  occur  in  later  life  under  a  vuriety  of  circumatances.  and 
AMouiafced   with  sevend  other  diseaaes,   of  wluch   the  most  cuuouon  is 
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aororaegaly.  Steroberg  (8),  to  whosc  writing8  we  are  largely  indebted, 
divides  giaatB  into  the  Tolio\vtii(j  groupa : — A.  Norinal  giauta,  without  any 
deformit^,  whn  enjoy  go*)d  health,  and  reaoh  old  ag«.  B.  Pathologiual 
giauts,  (i.)  Associated  w:th  acroiiiegaly.  (ii.)  With  multiple  tumour-like 
exo8tose8,  leontiasia  o&sca,  or  faciul  hypero8toaia  These  often  shovv  signs 
of  preasure  on  the  brain  orcrauial  uervea.  (iii.)  Combiued  \vith  facioi  henii- 
liypertroi)hy  (uiiilKteral  hj-peroatosis).  (iv.)  With  niultipiticurvatureof  bones, 
snch  as  gcolioais,  beoding  of  the  arm  bnnes,  gen«  valgmn,  etc. — prohably 
osteitis  deformans  of  Paget.  (v.)  Giaulism  haa  also  been  seen  associated 
with  coDgcnital  ayi>hilis,  tiimours  of  tho  tcsticlc,  and  aftcr  castraticu  (?). 

SiiiCB  inanv  of  the  reported  cjases  of  acroinegaly  have  occurred  in  gianbB, 
and  many  museuni  gkeletons  of  giante,  e.g.  the  Irish  giant,  have  been 
found  to  8how  eigns  of  aorouiegaly,  it  apjiears  that  eoinetMug  more  than  a 
merely  accidcutal  relationship  luuat  subsiat  l>ctwcen  them.  LaDgor,  before 
the  recoguitioD  of  acrouiegaiy,  divided  caaea  of  giautiaui  iuto  ihose  wilh 
noniml  hkiillg,  and  thoso  wnn  had  an  enlargement  of  the  hypojihysis.  The 
latter  he  called  pathological,  and  many  of  them  are  now  known  to  have 
been  the  subjecta  of  acroniegaly.  It  haa  been  said  that  aH  gianta  are 
acromegalians,  but  the  incorrectnesa  of  such  a  statement  is  ob\'iou9  from 
the  above  grouping  of  tho  casci  Anothcr  \iew  of  the  relation  between  the 
two  conditiouB  is  tliis :  that  wheu  the  disease  occure  in  youth,  giantiam 
resultH;  when  in  later  hfe,  a*;n»iiiegaly.  Wo  nnw  know,  howovBr,  that 
typitjal  acroniegaIy  may  develop  in  young  persona  It  appeara  that  while 
about  40  per  cent  of  ali  giants  auffer  from  acmmegaly,  only  about  20  per 
ce&t  of  ali  acromegaliaus  are  giants — that  is,  acromegaly  is  more  common 
in  gianlB  Llian  vice  verna.  Aa  Sternberg'a  claB-sification  8tniwB,  we  may  have 
along  with  giantisin  not  onIy  acromegaly,  but  a  variety  of  other  more  or 
lesB  rare  diseoses  of  the  boncs — leontiasis  ossoa,  osteitis  dtiformans,  etc,  and 
it  haa  been  ai-gued  tlial  giant  growth  may  predispose  to  the  ocourreuce  of 
8uch  widely-8i)read  dyHtrophieH  and  leaiona  of  the  supporting  atnictures  of 
the  l«>dy.  Miich  further  observation  is,  however,  required  before  the 
relationa  of  giantisni  to  acromegaIy  and  these  other  diseasea  can  h&  known. 

PsEUi>o-HYPEitT]topnY. — In  pseudo-hj^pertropliv  of  miiscles  thero  is  not 
merely  a  replucement  of  atrophied  muscle-fibrea  by  fat,  biit  Ihere  ia  actual 
lij'j)ertrophy  of  the  fat  and  connective  tissue.  The  aflected  raiiscle-fibres 
are  abnormally  small ;  most  of  them,  however,  preeerve  their  normal 
striation,  but  vrhcre  the  change  haa  progi-eaaed  farthoet  thoy  6how  granular 
degenoration  and  other  clianges.  The  conditiou  is  a  priniary  disease  of  the 
muscies  due  to  an  inherited  tendoncy. 

Tkeatmejit. — Little  necd  be  said  on  thia  point.  Since  compensatory 
hypertrophy  is  in  the  main  beneficiid,  and  is,  in  fnct,  what  \ve  aim  at  in 
dcaling  with  the  couditious  to  whicb  it  is  due,  we  have  to  do  our  best  to 
further  it  in  most  casea.  Tho  indications  are  fumished  by  our  knowledge 
of  its  pronmate  causes.  AVe  endeavour  to  supply  appropriate  nourishment, 
to  adapt  tho  stimulua  to  the  cap(ibiUty  of  the  hyperti*ophying  structure — 
as  for  cxamp1c  wliett  we  oriler  rest  in  a  čase  of  CJLrdiac  valviilar  disease  in 
order  to  give  the  ventricular  waU8  tirne  to  gain  stren^tli  and  co[ie  with  the 
effects  of  the  lesion,  and  finally  (though  thia  is  losa  oiten  within  oiir  power) 
to  diminish  tissue  waste.  Apart  from  this,  compen8atory  hypertrophy,  as 
euch,  require3  little  or  no  treatment.  In  the  caae  of  the  morbid  conditions 
grouped  under  iha  heada  of  pathological  and  inflamnmt«ry  hypertrophie8, 
ihe  treatment — fvirther  than  if  poasible  removing  the  causo — will  vary 
according  to  the  organ  alTected.  Eeferenoe  must  be  made  to  the  special 
ortioles  for  particulara.    Hemihypertrophy  does  not  admit  of  much  treatmeuL 
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lefit  is  said  to  have  foUowed  the  application  to  the  limbs  of  elaatic  prcssure 
as  to  retard  growtb.     In  some  casea  surgical  mcaaures  may  be  Dbeded. 

LITERATURE. —Oaa«nl:    1.   Cortiheim.      Lecturts  trn   Ow«nU  Patkelom,    voL    ii. 

nn.  I8S9  (New  Sytl.  8oc.).  — 2.    Hamilton.      T<xi-Bt>ek  0/  Patkolocn/,  roT.  i.     Lond. 
—3.  TnoMA.     Tezt-Booto/  Otntral  Pathologif,  vol.  1.     Lond.  ISgfl.     UiiiUtenl  Bnwr- 
hj:  i.  TiiKLATAtul  MoNou.     Arch.  ginčmUs  d6  miU.  1869,  iomv  i.  636.~&.  Am*bbmon. 
m.  Th'jmat's  Uorpital  Rep.  1882,  vol.  t.  1S&.— 6.  GoEta.     Editi.  Jlvf/}.  Rep.  18$>e,  vol.  v. 
,213  (fuH  bib1iogranIiy).— 7.  PawLKii  »ad  Johnrtok.     Uiid.  IBOO,  vul.  vi.  113.     Oi*ntinn : 
\  Sternbkro.     rt^taHoiuH9runyen  vmd  SyalemerJcrayJ,ttn(ffn  der  knochtn,  Wieti,  1890  ;  and 
ieronuyaly,  London,  18ft9,  Xow  Svd.  8oc.  {fuU  Itiblit!gr»i»liy). 

HypnoticS> — A  true  hypuotic  ia  a  remedy  which,  when  given  in 
uantity  sufTlcieut  to  induce  sleBp,  do«a  so  without  disturbing  the  relation- 
f  tho  unmtal  fiinctioBS  to  the  external  world ;  a  narcotic  uot  only 
■8  sleep,  but  profoiuidly  diatiirbB  this  importaut  relationship.  The 
rčle  of  tbeee  remedies  should  be  cai-i[;rully  dilTeroutiatcd,  and  it  is  well  to 
rccogoisc  the  fact  that  the  injudicious  uHe  of  ilie  fonuer  exertH  a  diatiDCt 
inlluence  towttrd9  tlie  indulgance  of  the  latter  more  dangerous  reinedy.  If 
thi«  were  more  thorouL'bly  uppreciated,  vre  would  meet  wit!i  rewer  casea  of 
moTphinomania,  chlorai  and  cocaine  hahit  than  iinfortunately  pertain  at 
ireaent.    For  the  induction  of  aleep  the  follo\vinj;  poiats  niay  be  necessarv : — 

I.  To  produce  a  slight  degree  of  aDiemia  of  tho  ccrobrum,  e.fi.  by  dilating 
blood-vcssela  in  othor  parts  of  the  body,orby  atilliug  any  excited  cardiac  action. 

II.  To  lesBen  the  fuuctioual  activity  of  the  organifmi  aa  a  wh()le,  and 
ea|>ecially  in  certain  casea,  e.g.  that  induced  by  deranjiement  of  the  digestive 
tract  (as  by  a  too  he&vj  late  supper,  or  a  dinner  indulged  in  not  >\i3ely  but 
too  woll),  and  aiso  that  induced  by  pain  or  discomfort  in  some  peripberal 
areo.  A  cousideratiou  of  these  [»oiuts  8howa  us  that  a  by^motic  inay  act  in 
one  of  twn  wayB  :— 

1.  By  an  indiroct  action  in  removing  the  cauae  that  is  proventing  sleep. 

2.  By  a  diroct  action — that  of  a  pamlyaing  action  on  the  cerebrum. 
Most  of  tlie  hypnotic8  in  conmion  use  bolong  to  the  latter  claas ;  Home 

of  these,  t.g.  the  broniid««,  have  a  slight  action  both  as  direct  and  indirect 
hypnotiGf!.  The  use  of  h3T)notic  subetances  is  greatly  abuwtl,  and  for  this 
stote  of  atfairs  medioal  men  are  in  part  rcspousiblc.  Not  by  any  meaas 
infre<|ueully  do  we  meet  with  patienUi  compluiuiug  uf  muru  or  less  minor 
ailmentB,  whoae  hiHtory  reveals  them  to  have  been  the  slave«  of  aulphonal 
or  chlonJ  hydrate,  takeu  indiacnminat«ly  for  many  montbs  or  eveu  longer, 
and  the  treatment  of  sncb  casee  is  much  more  difficult  in  virtue  of  that 
habit.  It  ia  a  vise  nile  to  obeerve  that  in  a  oonaiderablc  proportion  of 
tboae  caaea  in  which  the  administration  of  a  hjpnotic  is  roaUy  ealled  for, 
one  ehould  be  chosen  which  there  is  little  prospect  of  the  patient  taking  a 
parlioular  faucy  to.  Uerdn  paraldehydc  is  valimble.  But  we  must  bear  in 
mind  that  with  no  claaa  of  medicinal  reinedy  is  there  a  greater  tendcDCy  to 
io8yncraeieH  on  the  part  of  patients,  and  these  idioeyucra8iea  are  usuallv 
a  natore  calling  for  speoial  Tigilance  on  the  part  of  the  practitinner.  It 
T  be  that  the  doso  giren  waa  insufiicioDt,  and  in  plače  of  a  paralyaing 
tion  in  the  cerebrum,  the  very  reverse  action  \va.s  induced,  to  the  detri- 
ment  both  uf  the  patitiiit  and  praetitioner.  Agajn,  the  do«e  iiiay  have  been 
exce8sive,  and  a  reaulting  deprossion  of  tho  beart  and  vital  power8  causeB 
additional  anzietrf. 

Special  čare  must  be  token  with  the  um  of  ali  recent  remedies  with 
pVortised  powerful  hypuotic  action,  said  Lo  1>e  unaecomjmuicd  by  any  auuh 
toward  effects.     A  few  general  niles  can  only  be  given ;  no  hard  and  faat 
can  be  formula  ted. 
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1.  Ascertain  thc  cause  of  the  sleeplessness,  and  if,  as  ia  very  firequently 
thc  caae,  that  depeuda  du  a  general  atate  of  health,  calling  for  a  Khort  or 
long  complete  rest  witl»  diange  of  air,  Been«ry,  octupalion,  elc,  thal  must 
be  eDJoined,  and  to  the  excluBion  of  ali  ao-called  hypnotic  reuiedies. 

2.  Grencral  tonic  remediea.  and  it  inay  be  special  tonica,  Buch  aa 
digitolis,  are  very  frequently  tho  line  of  trcatnicnt  indicatcd. 

X  In  caae.H  of  hrain  iinresl  and  irritability  rosuUing  froni  bmin 
fatigiie,  in  addition  to  enjoiaing  the  neceRKarj*  brain  rest,  a  jiidicious  courae 
of  bromides  will  be  foiuid  most  appropriate.  Tlie  foUovnng  prescription 
can  be  cordiaUy  recoinmended : — 

K  Sodii  bromidi S"- 

(Juiu.  hydrobrom S?"- 

Tiiict.  aumntii ^. 

Aqu»  ad 5''j- 

A  tablespoonful  to  be  taken  in  a  wineBla8Bful  of  water  an  hour  before  bed-time. 
For  use  under  tnedical  directions  only. 

4.  In  |other  caaea  it  maj"  be  advisable  to  fall  back  on  Rulphonal. 
bromidin,  clUoretone,  trional,  and  the  like — in  the  use  of  which  two  potnta 
should  alwayB  be  kopt  in  mind : — 

{«)  The  remedy  shnuld  be  prescribed  for  a  stated  tirne,  aad  oiily  takon 
under  uedir^I  8U(w;rvi.sion. 

(h)  The  dose  adniinistered  should  I»e  rArefully  aelected  to  lueet  the 
requiremcnts  of  each  čase ;  the  great  variations  in  suaccptibilitj  of  different 
patients  mu&t  ever  be  kept  in  luind. 
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Introddction. — Hypnoti3ni,  althongh  offidaUy  recognised,  can  hardly  be 
described  as  weU  kiiown.  Heuce  tbcte  must  be  cited  and  explanations 
given  wliich  would  be  out  of  plače  in  dealing  with  more  familiar  dejmrt- 
meuts  of  medicine.  For  those  who  wiBh  to  underetand,  and  po88ibly  to 
practise,  hypnotism,  something  morc  ia  requircd  thau  a  mero  account  of 
caaes  which  havo  becn  relieved  or  cured  by  it.  Information  on  many 
pointa  IH  net;eHR&ry,  aa  the  (|ueations  put  to  me  8how,  and  to  these  the 
foUowing  article  is  an  attempted  reply. 


HiSTORICAL 

Ju8t  aa  chemi8try  aroee  ftrom  alcheray,  astronomy  IVom  a8trology,  so 
hypnotism  had  its  origin  in  mcsnicrism.  Ilence,  among  ti^^jnotic  pheno- 
meua  are  t^)  he  foiind  thoae  uieHiiierie  oneu  whieh  Irnve  stuod  tlie  teat  of 
rigoroue  investigjition,  and  aro  now  explained  in  a  more  ficientific  way. 
Phenomena  snch  as  Mesmer  (6.  1734,  d.  1815)  described  had  beeu  observed 
from  an  early  date  in  human  hi8tory,  but  aftcr  hia  day  they  were  usuaUy 
called  by  hia  name,  aud  esplainud  by  his  theorj,  i.e.  by  the  actiou  of  a 
myalerioua  force  or  fluid  whieh  etnanated  from  the  operator. 

In  1837  a  great  mesmeric  reri^-al  began  in  Kngland,  of  which  Joha 
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Elliotson  waa  the  prime  mover.  After  seeing  the  espeniiienta  o\  Dupotel, 
Elliotson  introduced  mesmerism  into  his  hospital  practice  and  teaching. 
Shortly  aftervards,  however,  this  wa6  forbidden  by  the  hospital  authorities, 
wheroupou  he  reeigned  hia  appoiatmenU  aud  coDtinucd  his  work  iodepend- 
entlj.  Mesmeric  infirmaheB  were  ojjeued  iu  Loudon.  Edinbiirgh,  Dublin, 
and  e1aewhere,  ihousands  of  patienta  treated,  and  hundreds  of  painlesa 
operatioDB,  including  amputations  of  the  tbieh,  etc,  performed. 

KUiot80D's  influeuce  spread  to  lodia.  Tnere  James  Eadaile,  aurgeou  to 
the  Eoat  India  Company,  heard  of  his  work,  ami.  in  1845,  tried  to  mesmeriaa 
a  Hindou  convict  about  to  undergo  a  surgii.al  uiieration.  The  remilt  was 
snccessfnl,  anil.  at  the  end  of  a  7ear,  Eadaile  reponed  102  painleas  operations 
to  the  Government  Shortly  ahervvards  he  was  appointed  to  a  Goremmeut 
hoepital  iu  Calcutta,  so  that  ho  might  further  test  meamerism  as  au  anses- 
thetic.  ITntil  he  left  India,  in  IKol,  Eadaile  occupied  similar  poKta,  and 
recorded  nearlj  300  poinlesB  major  operations  and  many  thousand  minor 
ones. 

Tlie  mesmeric  \vork  of  Klliotaon  and  Eadaile  was  bitterly  opixwed  by 
the  medical  profeseion,  and  the  morement  practically  ceaaed  at  £lliot80D'8 
death. 

Jamee  Braid  (born  1796,  dicd  1860)  commenced  his  uiesmeric  investira- 
tiona  in  Novemljer  lS41,after  »eeiiig  Lafnntaine  produce  apj>arently  genmne 
phenomena.  Braid  demonstrated  the  subjective  origin  of  mesmeric  pheno- 
mena,  Bubstitnt^d  the  term  hypDotisni  for  that  of  mesmerism,  inveutod  the 
terminologr  which  we  stili  use,  aud  employed  hvpnotism  wilh  good  thera- 
})eutic  rcsults.  He  publi»hed  maDy  works  on  tliu  subjtict,  ali  dow  out  of 
print,  and  most  of  Lhem  little  knovn.  A  list  of  thoae  which  I  have  been 
able  to  truce,  thirty-eight  in  ali,  is  to  be  fouud  in  the  Jievue  d*  l'JIypnotistM 
for  Juuc  1898. 

In  1859,  A2am  of  Borde.aux  became  Hcquainted  with  Braid'H  WQrk.  and 
commeneed  to  investigate  the  subject.  Af>out  the  same  tirne,  Broca  and 
Velpeau  drew  the  attention  of  the  Acad6mic  dea  Sciences  to  Braids  rcsearches. 
The  interest  thus  eicited  soon  faded,  and  it  waa  not  uutil  ISSIJ  that  2s'turyp- 
noiogif — Braid'6  first  puhlishiitl  tHM}k  —  was  translatud  by  Julea  Simon. 
Deepite  the  fact  that  Braids  theories  were  adopted  by  such  well-known 
men  of  science  as  Professors  Carpenter  and  John  Hughes  Bennett,  tho 
practice  of  hypuoti3ni  apparcutly  ceased  in  Kugland  at  liis  death. 

Iu  1860,  Liubeuult  beq^n  to  investigate  mesmerism,  and,  fuur  years  later, 
'  his  gratuitooa  practice  of  hypnoti8m  umongst  the  poor  of  Nancy. 

publisbed  i>u  9<ytMMil  et  des  HnU  anal^Mpui  congiiUr^s  surtout  au  jmint 
de  vtu  de  Vaetion  de  la  morale  8ur  Uj)hyaique  in  1866,  but  of  this  one  copy 
alone  waa  aold.  and  Li^tKsiults  work  was  ignortnl  by  tlie  profesaiou  until 
Bemheim  became  a  convert  in  1882,  and  employ<^J  hypnotiHm  in  his 
hospital  practice.  In  1884.  Bemheim  published  De  la  sugrftMion  dansV^tat 
hyvnoiique  et  dans  lUtat  de  vciHe,  and,  iu  18SG,  La  thimprutigu*  sutjgtstive. 
LiclMjtiult^B  name  now  became  well  knowu,  and  doctors  Uoeked  from  ali 
countriefl  to  8tiidy  his  inethods. 

Indepcndcntly  of  Liubeault,  Charles  Kichet,  in  1875,  drev  attention  to 
Uie  genuine  nature  of  hypno8iB,  and  termed  the  condition  somnambulitmš 
provoqu^.  In  1S7S,  Charcot  U^un  to  lecture  on  the  hypnotic  phenomena 
observed  in  bjatero-epiluplics.  Iu  (iermauy,  Heidentiaiu  aud  olbers  com- 
meneed to  investigate  the  subject  in  1880,  but  the  movement  thoy  nriginated 
Boon  ceoaed.  Charoot  and  his  foUowers  fonned  the  achool  of  the  SaIpiHri6re ; 
their  view8,  however,  ure  now  genorally  diacreUited,  and  have  doue  little  or 
nothing  to  further  ttki  therapeutic  uae  of  hypuotism.     On  the  other  hund. 
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the  movement  originuted  by  Liebeault  has  now  spread  over  Europe.  it« 
(levelopraent  iu  German^  beiiig  uiaiiily  due  to  ToreL  In  England,  although 
Braid  was  ucver  comp!etcIy  ibi^otten,  the  hypnotic  rovival,  apart  from  my 
o\vu  share  iu  it.  aroae  from  Liebeault'«  influence,  and  hj^puotism,  despite 
Bome  oppoBition,  has  now  gainod  a  recogTiifted  plače. 

At  the  Birmi  ngham  meetiug  of  the  Britiah  Medical  AsBociation  in  1890, 
a  conimitteo  appoiuted  to  iuvc8tiy:ate  liypiioti8m  reported  unanimou3ly,  two 
yeara  later,  that  they  bad  satitified  thenis^lves  as  tu  the  geuuiue  natiu-e  of 
hypnotic  phenomena,  and  the  value  of  hypnotiBm  as  a  therapeutic  agent. 
Hypnotisni  has  now  definitely  taken  its  pkce  in  medicine  and  science.  No 
work  on  general  therajieutica  is  compict«  without  reference  to  it,  and  the 
!  phjsioIogiBt  or  psychologiat  who  ignon«  ita  exiBtence,  or  denies  its  pheno- 
mena, imperik  his  reputation. 

JIeteiods  op  iNDircnJG  and  Tebmtnatdjg  thk  HTrNonc  State 

Tnduciii^  ITi/pno.fis. — The  chief  methoda  of  inducing  hypnoei8  are — (1) 
Sensory  stimulatiou,  e.g.  jMifises  with  i;nntact,  Hxwl  gaaing,  etc. ;  (2)  Central 
stiuiiilntion  hy  suggeated  ideas.  Tlie  first  was  the  omy  one  i;on8ciou8ly 
empbyed  hy  the  mesmeriate ;  the  latter  ie  the  avowed  method  of  the  Nancy 
BchooL  The  modem  hypuotiser,  however,  borrowB  in  tochiiique  from 
Mesmor  and  Liebeault  with  equal  impartiality.  The  membere  of  the 
Nauuy  schonl.  whi]e  assertiug  that  everythiiig  h  due  to  siiggestion,  do  not 
hesitate  to  use  phy8ical  rneane,  and  Mesmera  ^Mifises  are  almoat  exactly 
reproduced  by  WetteratraDd.  i;'ixed  gazing  gonom.lly  precedes  or  accom- 
pnnica  suggeafcion,  aud,  \vheu  these  fail,  Bernheim  haa  recoureo  to  narcotics. 
At  first  Braid  relied  mainly  on  fixod  gazing ;  later,  he  hypnotiaed  us  readily 
in  the  dark  Jis  in  the  ligbt,  and  ea8ily  aucceeded  with  the  blind.  As  the 
result  of  thia,  hc  coucludcd  that  the  inllueuce  acted.  diroctIy  on  the  inind — 
not  through  the  optiu  uervea — aud  that  the  hest  method  vas  direct  verhal 
\  »tiffffealion.  Whi]e  it  is  doiibtful  whether  j>?iysTcal  methoils  alnne  have  ever 
Bncceeded,  hypuo8i8  can  certainly  be  induced  wben  these  methods  are 
excluded.  Here,  the  subject  is  made  to  undcrstand  tho  condition  the 
operator  wiahe8  to  luduce,  and  to  expect  its  appearance.  This  coudition  is 
kept  C0U3tantly  before  the  subject*8  niind  hy  the  o[jerator'a  reiterated  verltal 
deacription  of  it ;  nothing  more  is  necesBiiry.  Once  hypno8is  has  appeared, 
it  can  be  reinduced  at  any  timo  in  rcsponso  to  ony  signal  previou8ly 
arranged  by  suggeation. 

Terminatinf/  Hijpnosis. — No  uiatter  liow  profound  the  hypnoai8.  the 
eubjeet  can  alway9  be  aroused  with  eaae.  It  is  only  neceasarj  to  suggeet 
during  hypnosis  that  the  condition  shali  terminate  in  response  to  some 
given  signal,  such  as  the  audible  counting  of  "  one,"  "  two,"  "  three  "  by  the 
operator.  After%vard8  the  Bubjeel  invariably  responda  at  once  whenever  the 
signal  is  given. 

EXPBR1MKNTAI.   PHKNOMENA   OF  HtPNOSIS 

These  Tary  witb  the  dcpth  of  the  hypno8is,  the  per80nality  of  the 
Bubjcct,  and  the  methods  of  the  operator.  In  the  carlier  stagee  we  do  not 
fmd  aH  the  phenomena  which  characterise  the  deeper  ones,  but  iu  the 
latter  wo  can  induce  not  onIy  its  own  phenomena,  but  those  of  ali  lighter 
stagee.  For  convenience  sake,  tlierefore,  I  proposo  to  describe  the  pheno- 
mena which  have  been  evoked  in  the  most  profound  form  of  hypno8ia,  i,e. 
Bomuambuliam. 

Ohasges    rs  TRE  VoLDNTART    MtiscLKS. — The    following    muscular 
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phenomena  have  bcen  observed : — Catalepstf. — In  extreme  cases  therc  is 
geneml  touic  contractioD  of  the  uiuacles.  Fle£ib%Ht<u  Crrta. — Here,  tlie 
liml«  can  l>e  l>eut  like  Boft  wax  and  maintjuu  any  jKiHiLion  in  which  thpy 
are  placed.  IncreaM  of  Muscular  Foicer. — Sometime«  the  subjects  are  able 
to  pertbrm  phy8ical  feats  far  beyond  their  uormal  strength.  faralifsis. — 
The  diffčrcnt  Toluntaiy  muacles  may  I«  paral^scd  &iugly  or  in  groupa.  In 
»orne  canea,  the  uiuscles  nec««ary  for  tlie  perforuiaucie  of  a  given  movenient 
do  not  tiontract;  in  othere,  the  mitscles  act,  but  aro  ovcrpowered  hy  the 
\'ioIent  contraction  of  the  antagonistic  ones.  There  are,  hovcever,  fL'w,  if 
any,  changes  in  the  vo!untary  mueclea  which  are  abBolutely  characteriBtic 
of  bypDoat8,  and  none  wbich  arise  independeutlv  of  dtrect  or  indirect 
auggestioD.  The  moet  noticeable  phenomenon  ie  the  long  maintenance  of 
an  uncomfortable  poeture,  associated  with  extreme  muscular  rigiditj,  with- 
out  subse^ucut  fattgue. 

CnANGES  IN  TIIE   InVOLUNTARV    MuSCULAK  AND  VaSO-MOTOR   SvsTKMS. 

—Pulu. — Tn  many  inaLanres  tlie  freijuency  of  the  pulse  can  be  ea3ily 
altered  by  suggestion,  thia  bcing  acconipanied  by  corresponding  Bpbygmo- 
grapliic  changea  Thus,  increaaed  speed  ittaasodated  with  decreosed  tenaion, 
aaa  vice  vcrsa, 

BoujTu  and  iiurot,  Mabille,  Jules  Voisin,  Artigalae,  R^Juiond,  nul0t,eto., 
report  cases  of  hkrdin^  from  the  aldn  ;  Forol,  Schienck-Notzing,  i{ybalkiji, 
etc..  local  rtdnesa  of  the  akin  ;  and  Focaclion,  Rybalkiu,  Ki-alit-Kbiug,  Hulet, 
etc,  blistera  produced  by  suggeetion.  Krattl-Kbing  and  otliera  cite  caaes 
of  alterations  of  temperature 

The  evidence  as  to  ioeal  rednfss  of  the  sHn  and  Ueeding  is  conrlnciug 
Id  some  inetauces  and  uusaLiBfactory  iu  otbera.  As  to  the  allegetl  changes 
of  temprratvrf,  fiirther  and  more  caniful  oWrvalionB  are  nece88ary,  while 
the  evidence  as  to  Uistering  is  not  conelusive. 

Forcl  and  othcr  observers  havc  airestcd  and  excited  inenstru<(.t%on  during 
hypuosia ;  catiaed  its  api>earance  at  a  given  date  by  posb-bypuotic  Huggee- 
tion,  and  regulated  its  duration  and  int8n8ity.  The  action  of  the  hovftU 
can  be  eaaily  excited  by  suggestioa  In  short,  many  caaes  nre  cited  which 
tend  to  Bhow  tbat  sfc-retion  and  eaxrttion  are  largcir  under  the  iniluencc  of 
BUggestiou. 

Ciiani:r8  m  the  Special  Srn9R8.  Common  Srnsation,  Muscular 
Sbnsk  anh  ApPKrriTE. —  Fi>ion,  both  distant  and  near,  can  be  altered  by 
snggeation.  In  somo  instancea,  at  oll  event«,  this  is  due  to  changes  in  the 
musclos  of  accouimodation.  Many  iustances  of  suggcstcd  hypor8eetbG6U  of 
the  sense  of  smeli  are  reiumled.  An  incnaiHe  of  muscular  geriM  ja  shown  by 
greater  power  of  discrimination  between  minute  diHerent*««  in  WHight,  and 
in  otlier  ways.  Common  cutaiuous  sensihiJtit/  can  be  increaaed,  the  subjects 
aomctiiues  diatiuguiahing  the  points  of  the  composs  at  half  tho  normal 
distance.  Tkermo-aensibilil^  can  aleo  be  rendered  more  acute.  Jfunger 
and  thirat  p&n  bo  excitod,  or  temporarilj  arrested,  by  suggestion. 

The  aclivity  of  the  »pedai  senses  oaa  be  deoreased  or  arrested.  A 
p6ychical  dumbnes$,  bitndnfM,  or  drafness  can  be  produced,  whilu,  in  deep 
bypnoei8,  analgetia  and  ajuntkena  uin  be  eaflily  evoked,  oitlier  simul- 
taneoualy  or  f)eparately.  Cases  in  whi('h  im]ireRaionH,wbicli  othervvise  wouId 
hftve  aroused  consciousness,  are  arrested  beforo  they  reach  the  higher 
cerobral  centrca  aro  usuaUy  classod  as  ntgaiive  hailutinatioTis.  The  term 
poaitivt  hfdlucination  is  applied  to  caaea  whcrc  the  iuemory  of  past  sensory 
impressions  bas  been  arouaed  by  suggestion,  and  tlie  subject  ImI  to  belicve 
in  their  reality. 

Automatic   M^iutikg. —  Probleros,  suggested   to   the  subject   during 
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h;n>nosia,  may  "be  recorded  after  vrakiag  by  autoumtic  wiituig.  Here,  the 
pnmary  waking  coneciousness  retains  no  recollection  of  the  hv-|)notic 
Buggestion.  It  doee  not  kuow  thut  tho  secoudary  conacioiianess,  after  the 
hjpDOtic  State  has  been  teriuiuated,  tirst  solvea  the  problcDi  and  thcn 
directB  the  motor  acts  which  recoid  it.  It  is  also  uuconacioua  of  the  motor 
acts  theniselres. 

HVPNOTIC    AND     POST-HVPSOTIC    APPHKCIATION    OF    TiME. — ManjT    ob- 

eervcrs  tmvc  noticed  an  increased  appreciation  of  time  during  bjpoosis  and 
iu  the  fulftlmeut  of  iioat-h}-pnotic  auggestjons.  One  of  niy  HubjectB,  if  told 
to  do  Roinething  at  the  espiration  of  a  cnmplicAttMi  niimber  of  minutes  froin 
a  given  hour,  as,  for  exainple,  20,845,  ahnoat  iuvariably  carried  out  the  sug- 
gestion  vrith  absolute  preciaion,  whi]e  no  recoUection  of  the  command  or  ita 
cxecution  exiated  lu  the  primary  conaciouauesa  Further,  the  calculations 
iuvolved  were  far  beyond  the  8nbJGt;t'fl  nomial  ariUunetical  powera,  vfhile 
her  waking  seU  possesBed  no  special  power  of  time  appreciation. 

Bappobt. — The  mesmerista  of  Elliotaons  day  believed  that  a  p&culiar 
rapport  exi8ted  botwe«u  the  operator  and  hia  subjccts.  The  latter  were 
Buppoeed  to  bc  in  relation  by  their  sonaos  with  thoee  vho  mesmeriaed  them, 
but  with  them  aloue.  Braid  pointed  out  that  the  condition  wa8  a  piirely 
artificial  one,  the  reault  of  training,  and  that,  eveu  when  it  exi8ted,  tlie 
rapport  wae  more  apparent  than  real,  as  ovitsiriera  were  able  to  get  into 
relationship  w-ith  tho  snbject,  although  thcy  had  to  employ  apecial  devices 
for  this  piirpose.     Moll'a  later  obsenatioua  coufirm  Braid^B  view6. 

Memorv. — In  slight  hypno8ia  there  is  ab8olutely  uo  alteratiou  in 
raemory,  but  in  the  most  profound  atate^somnambulism — there  is  poet- 
hypnotic  amneaia,  i.e.  the  siibject  during  normal  Ufe  remembers  nothing  of 
what  had  taken  plače  iu  h^-pnosis.  Ou  being  rehj-pnotised,  howcver,  he 
can  recall  aH  the  events  of  previuiia  hvpnose^,  tliose  of  noiiual  life  he 
had  previo(mly  been  able  ta  remember,  and  frequently  also  many  thingg 
which  the  wakiDg  aclf  had  forgotten. 

VoLiTiON*. — I  have  never,  either  in  this  country  or  abroad,  seen  a 
hy]motic  suggeation  can-ied  out  which  involveJ  anything  opposed  to  the 
patient'8  prejtidicea,  feelings,  or  moral  eense.  Bernheini  and  others  baae  che 
pos8ibility  of  hypnotic  crime  on  the  faot  that  hyi,inolic  subjet-ts  will  some- 
timc9  execute  imaginary  onea,  e.sf.  put  a  lump  of  sugar  into  a  friend'B 
teacup,  when  told  thia  is  araenic.  Que8tiouiug  iu  sub6equeut  hypn06i9, 
however,  alway8  reveala  the  fact  that  the  subjcct  knuw  t3xactly  what 
he  \^'aa  doing,  and  fully  recognised  tho  experimental  natiire  of  the 
transaction. 

Self-Hyi'NOSIs. — Once  genuine  hypDosi8  haa  been  iuduced.it  is  au  eafly 
matter  to  teiwh  the  subjeet  to  cvoke  the  condition  f(ir  hiniaelf.  Afterward8. 
he  can  make  the  neceasarj-  suggeations  to  himself  while  awako,  and  reproduce 
the  State  at  a  givco  signal  Some  of  my  fonucr  patieuta  BtiU  employ 
hvpnotism  in  this  way  for  the  relief  of  pain,  the  production  of  aleep,  etc. 


The  Therapedtic  Ušes  op  HrpNotisM 

With  the  space  at  my  disposal,  it  ia  oiily  possible  to  give  a  shorb 
outliue  of  the  therapeutic  uaea  of  livpuotiBu,  vfbile  illustrative  cases  moBt 
neoesBarUy  be  few  in  number  and  Wking  in  detail  It  ia  in  functional 
nerrouB  diaorders  that  hvpnotism  yields  its  best  results.  Thus,  BčrilloD 
and  many  othera  ossert  that  it  is  8peciaUy  indicated  in  the  following 
hy9terical  aflectious: — 
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L  Tite  convulsive  aUaeks  o/  "  ^rande  hijsUrie  "  and  tke  symptom$  ickUh 
aometimf*  perstsl  after  tkem — ^;OTraJ'yrt«,  atrUraeturt,  aiutsifutia.  fte. 

In  tbis  countrv  I  bavc  only  secu  threc  cases  of "  grande  hjBti^rib "  of 
the  fcrue  Salpetri^re  irpe.  The  first,  treated  by  druga  alone,  died  fix>ia 
oerebral  hsejnorrliage  rollowing  n  coBTulsive  attock.  The  secoDd,  hypnoti8ed 
after  repeated  failures,  recovered  completelj  and  has  rcmaiued  teu  vears 
vithout  relapse.  The  third,  after  varied  treatnienl,  (»assed  fimr  moullia  in 
the  Kationa!  Hospital,  Queeu'8  S<iiiare,  whera  aul>cuUmeous  injections  of 
byoecine,  and  large  and  frequently  repeate«!  doees  of  chloral,  bromide,  etc. 
were  administered^  her  condition  growiDg  distmctly  worse  m6anwhile.  On 
14th  Juno  1900,  whcn  I  first  saw  her,  she  vras  unablo  to  walk  ;  tbere  vas  a 
contracturo  of  the  muacles  of  the  left  leg,  coastont  clonic  uiuacular  spusm  of 
the  iiiuaivlefi  of  the  head,  trunk,  and  extrenutie8  on  the  left  side,  toi^cther  \vith 
fre({iieDt  and  rioient  geueralisedcouvulnve  attacks  of  the  true  Salpetriiiro 
type.  On  June  18th,  she  wa8  diachuryed  from  the  hospital  and  canio  uuder 
iioy  čare ;  ahe  conunonced  to  improve  alinoet  iuimediately  uuder  hjimotic 
treatment,  and  three  woeks  later  aU.  morbid  ^mptoms  bad  disappearcKL 

Niuueroua  casea  of  "  grande  hyst^rie,"  witli  good  resulta,  are  reported  by 
Continental  obsanrera,  aud  Bt^rillon,  who  for  three  jears  vatched  Dumont* 
paUier'8  oases  at  the  Pitif^  Hospital,  states  that  moet  of  the  patients  made  a 
conipleto  Tecovery  aud  are  now  in  good  health — some  marriod  and  mothera 
of  famUies,  otberB  occupying  respooBible  buaineaa  poaitious. 

Voifiin  reported  a  čase  of  lou^-atandiug  hy8tero-epile{isy  with  nianiiical 
attacks ;  the  patient  recovered  and  becnme  wardrobe  maid  at  tbe 
Salp6tri6re. 

II.  Monos^mptomalic  hi/steria — monoplr^a,  mutism,  aphonia,  hiecough, 
e<nt^h,  bUpharo^Mtm,  ditcromatops^,  rkt/tKrnicnl  ehorea,  Hc. 

Tlie  foUoning  are  illuatrative  casee  firom  my  owa  pmctice : — 

Mra. .  aj^ed  49 ;  singultua  of  three  year8'  duration,  aupposed  to  be  due 

to  large  utcrine  tibroid.  No  improvement  from  careful  drug^ing.  electhcnl 
treatment,  cU:.     Hypnotiaed.     liecovercd.     No  relapse  after  tivo  ycar8. 

Misa ,  aged  20 ;  aphonia  of  four  years'  duration,  witfa  losa  of  rellex 

sounds.  Paresis  of  lower  estremitioa.  Ilapid  rooovery  under  hypnotic 
treatment. 

ilias ,  aged  19 ;  ^Holent  musoular  tn?inor  of  extrcnutic«  of  lifteen 

luoDths' duration.  Careful  ho^ipitul  treatment  vrithout  bouciit  IIypuuti5ed. 
Kapid  and  complete  recovery.     No  rebi|i8e  after  five  yeani. 

Bcrillon,  de  Jong,  WetterBtrand,  vnn  Eoden,  van  Renterghem,  and 
inany  other  Continental  observere,  report  succeasful  cases  of  I)y8t6rical 
aphoniii,  hiccougb,  cough,  mutiam,  blepharospasm,  cborea,  ot& 

Dr.  A.  Gros  d'Apt  roiiorta  a  caa«  of  hystencal  paralyaiH  of  tbe  Iower 
extreuuti66,  of  three  yearB'  duration,  which  was  rapidly  cured  by  auggestion. 

Von  Keutergheu  reeords  a  čase  of  long-standing  olonic  sposm  of  tbe 
oervical  musclea  in  a  mau,  uged  42,  who  bad  been  treated  witbout  succees 
by  drugs.  electneity,  hydropathy,  nerve-atratcliing,  etc,  but  completely 
recoveroi  under  hypD0tic  treatment. 

A  simiUr  succeasful  čase  is  reported  by  Tatzol.  Ttio  patient,  a  mitn, 
aged  44,  hud  tfeeu  compelled  to  abaudon  work  and,  after  having  sptuit  ali  liis 
nioaey  on  medica!  and  surj^cal  Lruituieut,  eude<l  in  the  workhou»c.  TalrAl 
also  reports  two  successful  caeeH  of  |»irmuyoclouua  multiplex,  whilu  Ijimojne 
cites  one  of  hy8terioal  tremor  of  tweDty-ono  yearB'  duration,  aimulating 
paralysia  agitona,  whiuh  recovered  after  Bix  dayB'  hypnotio  treatment. 
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IIT.  The  various  manifesta tions  o/  ordiiiary  hysteria — inOTmnio,  (fy»- 
pepsut,  viicerai  and  menstrtiai  trouhla,  n^uralgia,  ttc. 

The  followiug  aro  iliustrativo  coaea  from  my  owa  practice  : — 

Mias  ,  aged  20 ;  iuaomnia  froiu  infancj,  with  spinal  ueuralgia  of 

ten  year8'  dumtion.  Complete  recovery  after  short  hypnotic  treatment. 
No  relapse  after  tive  year8. 

Mra.  ,  oged  41 ;    migmiuc,  dyameDorrhaja,  dyspareuDiu.,  chronic 

conatijjatiou,  dyBpepsia,  iitsomuia,  coustaut  depreaaion,  spiuul  neumlgia,  etc. 
Slight  }iypKriiiRtrc>pia,  over-cnrrtHitecl  by  C!iliary  Bpaam,  causing  virtual 
mjopia— could  only  read  third  line  of  SneUene  unaided.  Ali  the  niorbid 
eynipbom8,  including  the  ciliury  spasm.  disappcared  aftor  a  short  hypuotic 
treatment,  aud  the  patieut  \vii8  ablc  to  read  the  bottom  line  of  !3ueUeD'a 
umiidetl.  Tlie  opliLliahuic  »bservatiaua  \vere  iimde  !>y  the  late  Mr. 
lieadelack  Hcwet8on.  Tvfo  year8  hiter  thero  had  heen  neither  relapso  nor 
return  of  the  Giliary  spasm. 

M 188  ,  agcd  2i8 ;  pain  in  hip  and  leg  of  five  year8'  duration,  with 

inabiUtj  to  wall:.  Treatment:  drugging,  rest  on  back  for  two  months; 
Weir-Mitchell ;  massago ;  clectricity ;  hydropathy  ;  raqueliu'3  cautery  to 
leg  —  abuut  20,000  appUcalioua  in  alL  Mi'4Uiwhile,  the  patient  grew 
8teadily  worfte ;  «11  treatment  was  theu  ahandoned,  and  ahe  wa8  considered 
incurable.  Complete  recovery  foUovped  two  day8'  hyj)notic  treatment ;  the 
patient  exchangod  hcr  baCh  chair  for  a  bicycle,  and  now,  four  years  later,  18 
well,  active,  aud  atroug. 

As  a  large  proportion  of  my  paticnts  Huffered  from  hy8teri«,  1  could  cita 
niany  caaes  aimilar  to  tliose  just  <^ven.  In  ali  the  t\'pe  wae  identical,  the 
detuk  alone  diffcred.  One  or  moro  of  the  bodiiy  functions  wa8  pcrformed 
conBciously  aud  paiurully,  and  some  form  of  lieadache  or  neuralgju  waa 
generally  presentj  togetber  with  more  or  lesH  marked  Bymptora8  of  meutal 
in8tability. 

On  tho  Continent,  hyBteria  haa  also  becn  the  dlseasc  moet  frequently 
trealed  by  h)'puotl&m,  aud  auccesaful  casea  of  every  kuovvn  furm  have  been 
reported.  These  are  so  numemuH  that  it  is  impossihle  here  to  give  even  a 
prids  of  tliem.     (See  alao  "  Hy8terift,  Treatment  of,"  p.  132.) 

IV.  Mental  trouhle«  of  a  hysterical  nalure.  Perversion  of  sentiment, 
ohgessioTis,  irresistible  imptUses,  haUucinations,  melartcholia,  etc. 

PerversionB  of  sentiment  are  of  common  occnrrence  in  hy8terical 
patients,  and  are  generaUy  ossociated  with  insomnia,  dcprcssiou^  un- 
controUable  weepiug,  etc  The  changea  iu  seutimeut  vary  from  iudillerence 
or  dislike  for  those  fonnerly  loved,  up  to  a  more  or  lees  intenso  hatred, 
sometimes  associated  with  impulses  to  lojure  the  person  disliked.  Onco 
hypno8iB  is  induccd,  such  coaea  gcncrally  quickly  recover. 

Hypnatic  treatment  ofteu  givea  good  reeulta  in  cases  of  obsea&iou.  The 
follovring  are  some  amongst  the  varieties  \vhic:Ii  have  eomo  iinder  njy 
notice : — Involuntary  contraction  nf  the  bladder,  arising  8olely  from  a  £xed 
idca  aa  to  urination,  and  iudepeudeutly  of  disteusion  and  other  pby8ical 
cauaea ;  dread  of  cancer,  foUovved  by  deluaion  oa  to  its  presence ;  fear  of 
insanity,  asRouiated  with  insomnia  and  melancholia ;  ezcesBive  blushing, 
with  fixed  ideaof  being  con8tantly  noticed  and  adverBely  criticised ;  fixed 
idea  of  being  hauuted,  with  delusious  as  to  visite  from  the  špirit  of  a 
deceascd  cucmy  ;  fixed  idcji  as  to  the  possibiUtius  of  having  injured  otbers 
accideulaUy,  with  coustant  folie  da  dvute  aud  d^ire  du  toucher, 
togetber  with  siiicidal  impulsea  and  more  than  one  altempt  at  Buicide ; 
fiied  ideas  os  to  businesa  inconipetence,  with  resultant  withdrawaJ  from 
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)ty ;  morbid  fcars  as  to  death,  accidcnt,  lose  of  cmplorrneDt,  aasocUt«d 
with  agaraphobia,  deluaious,  halluciuations,  aud  Buicidal  iiupiilHtiH;  dread  of 
thunderstonns ;  clau.strophobia ;  dread  of  travetling  by  rail  or  caniage ; 
fixed  idea  that  sometbing  dreadfiU  would  happen  to  the  Almightj  if 
an^thiug  were  doae  by  the  patient  contmry  to  varioua  forma  of  populor 
auperstitiou ;  foar  of  catching  8}'philis,  with  foiie  du  doute  aod  ddlire 
du  toucher  a«sociated  with  couHtant  waHhing  of  the  hands  and  cleaning,  or 
destniction,  of  peraona!  eftects ;  impulse  to  touch  certnin  objects,  with  dread  of 
aome  fciirful  ciitastrophe  if  tbis  were  ouiitted ;  fijtcd  idea  of  6cxual  uicapacity, 
asaociated  with  coaflequeDt  iiu|>olciice.  AU  the  cases  just  referred  to 
recovered,  wliile  Bome  of  theui  have  paHsed  teu  yeara  without  relapse. 

The  mental  condition  in  the  ahovo  cases  varicd  widely.  Id  maDy 
inBtanoes  the  patients  fuUy  recognised  that  the  feara  or  ideos  wluch 
tonoented  thcui  wcre  absurd  und  groandlcBa.  Id  othcrs  the  morbid  ideas 
were  more  or  lesa  completeIy  its^imilated,  the  fears  liad  bucome  delusions, 
and  were  often  asaociated  wilb  hallucinations. 

Succeasful  coaes  of  obaesaioD  aro  alfio  reportod  by  Schrenck-Notzing, 
Hecker,  'SVetterstranil,  vau  Eeden,  do  .Tong,  van  Renterghem,  Bemheim, 
Delboeuf,  Gorodichze,  Ruasell  Stiirgig,  Voiein,  Burot,  Ma^Tokakie,  Bour- 
don,  etc. 

Vicious  AND  Begkmeratk  Childuem. — At  the  loternatiooal  Congi^ss 
of  Hypnotism,  Paria,  IS89,  the  therupeulic  value  of  Buggestioii  iu  the 
follotting  diaeaseJi  of  children  W8a  generallv  recognised :  IncontineDce  of  urine 
aDd  fieces,  nervou8  "  tics,"  noctumal  terrors,  chorea,  onanism,  blcpharo- 
apasm,  aud  many  other  disturbances  of  the  Dervous  eyatem  of  a  fuuctioual 
character.  Furtlier,  that  suggestiou  waa  aD  exc*eUcDt  auxiliar}'  in  thu  educa- 
tion  of  vicious  and  degeaerate  uliildreu,  e8i)eciully  where  there  were  habits 
of  lying,  cruelty,  theft,  inveterate  idleneas,  cowardice.  or  imbocility. 

I  have  seeu  several  cliildren — who  imdoubtedly  suflered  from  moral 
in8anity — recover  under  hypnotic  treatmeut,  aud  sume  of  them  (after  the 
lapee  of  many  year8)  8how  no  8ymptoDiB  of  the  original  diaease.  Some 
vrerc  dirty,  insolent,  violent  in  temper,  and  addicteu  to  eelf-abuse  aud 
purjiosele^  theft,  and,  in  addition,  saflerod  from  nocturual  terrors,  iusonmia, 
and  variouB  "  titia." 

According  to  l^rillon,  hyijnotiHni  is  not  only  useful  iu  moral  perveraitj, 
but  alao  forma  the  best  method  of  treating  various  nervous  trick&  Ho 
draW8  special  attcntion  to  the  frequen{^y  of  nail-biting  in  children,  und  to 
the  fact  that  it  is  often  asaociated  with  other  marks  of  degeneracy.  Such 
oonditioDS  ean  l>e  BU0ce6afuUy  treated  by  suggeation ;  and  I  havo  seen 
iustancce  of  nail-biting,  even  when  the  habit  has  been  long  established, 
that  have  diaaj^>6ared  after  a  aingle  h}'>motic  s^nce. 

Lit^btiault  reoca^a  77  coaee  of  enarctm  nocturnalis,  45  boiug  boyB  and  32 
girls.  The  youngeat  wafl  three,  the  oldeat  eighteen  yearH  of  age,  the  average 
Doing  about  seven.  In  aH,  with  the  exception  of  9,  the  malady  dated  &Dm 
birth.  Of  thcse,  56  recoTered,  9  were  improved.  while  in  12  tliore  waa  uo 
altenitiou.  In  my  own  practice,  the  reoults,  though  uot  ck>  atrikiug  aa  thoee 
of  Lie^feault,  have  beeu  umiuently  8ati8raetory. 

Nkukastiiksia. — Schrenck-Notzing  haH  publiabetlamore  or  leaadetailed 
aooouDt  of  228  cuses  of  neuraetheDia  treated  by  hvpDodem,  and  the  foIlow- 
ing,  amuugst  others,  report  eucceasful  oases,  BrtigeLmann,  Bf^nUon,  Bourdon, 
Voiain,  Burekhardt,  Forel,  Ringier,  liitzmaun,  B4iurru,  Burot,  Stadelmann, 
VOD  Corval,  Miehael,  Dnizdoivaki,  von  Kuzuchovritki,  Keilaun,  Bernheiiu,  van 
Renlergliem,  Wetter8trand. 

Acconliug  to  Sohreuck-Notzing,  the  Bexual  perveraioDA  so  ofleu  aasociated 
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with  ueiinisthonia,  cveu  wheu  theae  Imve  cbanged  the  eutire  peraoiiality. 
are  frtKjuently  cured  hy  suggciitifjn. 

Insanitv. — Acconliog  to  the  late  Dr.  Auguste  Voisin.of  tbe  Salp«'tri6ro, 
no  ODe  believed  it  wa3  po^iblc  to  h^pnotise  the  iut^nc  untU  ISSO,  wheii  be 
tirat  Buoc^eded  in  a  coee  of  acute  mania.  Krom  Ltml  datc,  until  his  deatb^ 
Voiain  devoted  hiuiaelf  laryely  to  tbe  trtiaiment  of  inental  disarders  by 
bypnotic  euggestion;  and,  while  be  admittod  that  hjrpnotism  could  do 
uottiiug  in  somatic  meutal  alVections,  such  as  general  paral^sis,  cerebral 
»ofteaiag,  etc,  statcd  that  he  had  cured  mauy  casee  of  uudoubtcd  inauDitj, 
as  \vell  aa  other  disordtjre  uiurn  or  Itias  cloaely  allied  to  Jl,  e:.f/.  uielaiichoUa 
vrith  hallucinatinriB,  suinidal  iinpiilses,  and  delusions  of  persecution  ;  acute 
and  subacute  monia ;  by8ter)a  aad  cpilepsy ;  morpbinoiuaDia ;  dipsomania ; 
obaesaiona,  such  os  d^lire  du  toucher,  agomphobia,  claustrophobia,  etc. 
Voima  regarded  hyjmotii;  auggestiou  as  exiremely  valuable  iu  meutal  dift- 
ordeiB,  and  often  ohtiiined  good  niHiiIta  with  compamtive  facility  once 
bypnosiB  had  been  induced,  a  fact  which  caused  him  to  expre8s  his  regret 
that  ali  Ihe  In&ane  were  not  hypuoti3iible. 

Dr.  R^-poud  (Cantonnal  A8yium  of  Marsens,  Fribourg)  claims  to  have 
oured  cascs  of  undoubted  insaQity,  while  suoccasful  casee  are  also  reported 
by  Biirckliardt  (Pr^fargier  A8yliun),  Ličbeault,  Brčmaud  (Brest),  Velander 
(Y()iik6piug,  Sweden). 

In  1890,  Drs.  Percy  Sraith  and  A.  T.  MyerepubUsbed  an  acconnt  of  tbe 
hypnotic  tresitment  of  twenty-one  insane  patients  in  Bethlem  ITospitaL 
Improvomont  lolIowed  in  &ix  instances,  but  the  results  appear  to  have  beon 
due  more  to  iucreuat:d  personal  atteution  than  to  IiyptL(}tiu  iuUuence. 

Dr.  George  Kobertaon,  in  1893,  hypnotis8d  and  controUed  the  worst  caae 
of  Buicidal  and  hoimcidal  mania  tbere  had  been  in  Morningside  for  ten 
yeara.  Ee  concluded  that,  in  insanitj  and  allied  disordcrs,  hypnotiain  was 
of  servif*  in  producing  »leep,  quit;tening  the  brain.and  prcviinting  outlnirala 
of  exciben]ent  from  passing  into  mania ;  alao  in  dispelling  lleeting  dehigional 
States  and  niinor  psycho8es.  as  well  ae  for  purposes  of  management. 

In  1897,  Dr.  AVoods,  Hoxtou  House  Asylum,  reported  good  result«  in 
fifteen  caaes  of  iusanity ;  the  majority  of  these,  however,  apparenlly 
belonged  to  iniuor  forma  of  melancbolia. 

PtTionnl  ResKlts. — Witb  ver}*  few  exception3  my  results  in  cases  of 
U7idoubted  iDRiinity  have  beeu  disappointing.  In  manj  instanccs  I  have 
failed  to  iaduce  hypuosi8,  vvliile  iu  olhers,  althougb  I  wa8  able  to  produce 
aleep  aiid  relieve  the  pain  of  organic  maladiea,  the  BOggestions  were  entirely 
without  effect  upon  the  iasane  ideas.  There  were,  however,  some  favourable 
exception&,  e.ff.  u  ease  of  acute  uiania  with  uttcniptcd  Buicide,  foIlowed  by 
mutism,  insouiuia,  violeuce,  and  perslstent  refutkil  of  food.  Tbe  |>atieut, 
\vho  had  been  uertified,  waB  in  an  ju(yluni,  and  ali  feeding  wa8  forcible. 
After  the  tirst  s^nce  forced  feeding  waa  never  necessaij,  and  the  patient 
made  a  complete  recovery. 

I  have  also  obtained  good  results  in  aubocute  puerperal  mania  with 
auicidal  impulaes,  and  in  tuisat  of  melaniiholia  of  a  more  or  lesa  hyHterical 
typa     In  Home  of  ths.so  Oiisea  the  jMitient«  had  prcvinusly  lieen  certified. 

Voisins  claim  to  have  been  the  first  to  employ  bypnoti8m  in  the  treat- 
ment  of  the  insane  is  uutenuble.  In  1S52,  Ksdaile  hjpnotisod  thirty-Bcven 
insane  patients  at  the  Calcutta  AbvIuui,  but  ailmitted  that  tliu  trherapeutic 
results  were  disappointing.  Abnut  the  same  date,  Dr.  Keon  (lierhampore 
Afiylum,  India)  found  hj-pnotism  of  much  servioe  in  procuring  quiet  and 
niaintaioiug  disc-ipliue,  thus  forestalliug  the  observations  of  Dr.  Kobertaon. 
Broid  uud  KUiotsou  also  re^iorted  cases  of  iu3anity  cureil  by  h^'pnotism. 
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DiPSOMANiA. —  HjT>noti8m  jielda  exceUeat  results  in  dip6omania. 
Amoogst  my  succcastul  cuaes,  of  both  »extis,  tho  diu'atiou  of  the  disease  bad 
varied  from  five  to  seventeeu  ^eara ;  some  had  bad  aereral  attacks  of 
delirium  tremens  and  epilep8y,  and  in  inoat  ihere  wafi  a  family  histor^ 
of  alcoholL^nn.  Id  many  inetances  repeated  and  prolouged  treatnient  in 
retreats  had  failed,  while  tho  "gold  cure"  had  bet*u  oqiiiil]y  unsucceasfuL 
Some  of  the  earlier  casea  havo  now  rooiained  over  Uru  jetirs  \vithout  relapac 

Koral  claimB  to  have  obtained  excelleut  and  durable  n«ultti  in  dipeo- 
mtinia,  iind  suocessful  caaes  aro  also  reported  by  Voisin,  Ladamc,  Tatzttl, 
Uirt,  KeilsoD,  de  Joug.  li^beault,  Beruheim.  van  Eeden,  vud  Kenterghem, 
\VettorstraDd,  SchreDck-Notziug,  Xra£tt-Kbing,  Hamilton  Osgood.  Cruise, 
Tuckey,  AVooils,  etc. 

Mucli  dcpends,  however,  upon  tho  patiimtV  m^ntal  altitud«  and  tlie 
operator  a  uianagenient  of  ihe  čase,  The  followiug  are  the  moro  iniportant 
I>oints : — 

1.  The  palieut  must  ]je  vvilling  to  Le  cured.  Some,  amougst  my  earlier 
failuro^,  afterward8  confessed  that  they  had  been  forced  to  come  by  their 
celativcs,  bul  uever  nisbed  to  be  cured,  and  had  pei-8i8teDtly  oppoeod  xay 
aoggestiona. 

2.  If  poBHible  ali  Htimulant8  ought  to  be  gtopped  the  moment  tniatment 
begina.  \Vhen  a  patient  is  takiug  a  bottle  or  more  of  Bpirits  a  day,  this 
cannot  be  done  nrithout  risk  of  delirium  tremeus.  lu  such  casoe,  the 
QuaQtlty  taken  shuuld  be  mpidly  dimiuished,  and,  uuless  the  patient  is 
aoeply  h)'pnntiRud,  the  Insomnia,  sickneje.etu.,  whi<.'h  are  apt  to  urise  aliould 
be  oomhated  by  drugs. 

3.  It  ia  important,  08pecially  at  the  commencement  of  tho  treatmont, 
that  tbo  patient  aliould  not  be  Icft  uloue.  He  sbould  alwaya  bave  some 
tru8tworthy  penton  near  him,  to  whom  he  can  confide  bis  temptations,  and 
who  will  aid  him  in  overcoming  them. 

4.  The  op>oriitor  must  bo  perscvcring  and  not  easily  discoumged ;  patient«, 
who  ultimal4;ly  do  vvL-U.sometimes  relapse  more  than  ouce  duriug  tniatment 

5.  Evt*n  wht!ii  thu  c^ravicg  disappeara  quickly,  the  patient  ought  to  be 
bvpnotisfd  n?gularly  for  a  nionth,  and  aftervards  occasionally  IVir  a  few 
weok8. 

6.  As  a  geueral  rule,  the  deeper  tho  hypnosis  the  grcat^r  tho  cliuuce  of 
ftuooeaa.  I  ouly  know  of  one  instance  amuugst  my  owu  patients  whore  a 
relap«*  follo\ved  after  eomnamhulism  hail  be«n  obtainad.  On  the  other 
band,  inanv  have  recovered  when  hj-pnoeis  had  onIy  reacbed  the  stage  of 
drovvsiuess,  while  in  somu  inatances  the  rccovcry  of  tbe  patient  vaa  the 
only  evidence  of  hypnotdH. 

7.  During  hypnoais  diataste  of  alcohol  ought  ta  bo  suggt^ted  to  the 
patient,  as  well  aa  the  abolition  of  tho  craviog.  Finally,  be  must  be  mado  to 
und^^tand  thiit  he  can  uever  look  forward  to  beiug  a  moderutc  drinker.  and 
that  tlieonlv  iliuicelieforebim  liest>etwcen  total  abstinence  and  drunkcunese. 

MdKCHiNUMANiA  AN»  OTiiRK  pRUC  Haiiits. — Morphia  aud  »that  dfug 
habits  frequently  yield  to  hypnotic  treatment.  In  many  of  my  oaasB  ol 
nourusthenia  und  hystoriji.  cspeciaUy  whcre  insomnia  wa8  a  marked  Bymptom, 
u  drug  habit  hud  beeu  ostabliMbed.  Some  look  morphiu  reguliirly,  oither 
by  the  moutb  or  hypodermioaUy,  \vhile  a  vet  greater  pn>pt>rtion  usttd  chloml. 
sulphonal,  etu.  One  patient,  wh<i  Buirtrt^l  fmni  bvKterical  nf<urHlgta, 
irequently  iuhaldd  chlorufurm  in  addtiiou  to  injocting  morphia.  In  them 
caaui  tlte  diBeaae  which  had  givcn  ri»!  to  tho  drug  hubit  vas  trcated  first; 
if  the  piitienttt  recciverod,  thev  ufttiu  s|Kintan80nBly  guve  up  the  habit  or  it 
diaappeanKl  in  rcnponst;  to  further  auggestion.  Thus,  the  patient,  vrho  hod 
vou  v  7 
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long  taken  chlorofonn  and  morphia,  aluinduned  l^th  as  Boon  ae  his  neuralgia 
ceaaed. 

A  oocaine  habit  B<:iinetime8  reaults  from  tbo  presoription  of  oocaine  spray 
for  hay  asthma  or  otlier  aflectiona  of  a  like  nature.  One  nf  my  patients, 
wha  recovered  under  bypnatic  treatiuHnt,  had  far  ui;^ht  yeara  used  au  oiinco 
of  cocainH  jM-r  w«yk  in  tJiis  way. 

AVetteretrand,  amnngst  other  coses  of  drug  habitB,  cites  38  in  which 
morphia  was  injected  3ubcutaneoiisIy ;  of  thcae  28  recoveicd,  Many  of  the 
cases  were  extrcmely  grave  and  of  loug  stauding,  aud  with  aeveral  tho 
abstinence  Lreatiiieut  )iad  been  tried  without  snccesa — Boraetiuie«  more  than 
once.  Most  of  them  were  treated  in  private  houses;  the  morphia  vraa 
never  etopped  at  once,  but  rapidly  deorctiHcd,  while  tbe  patieni  wa3  con- 
8tantly  informeil  of  the  diminution. 

Dr.  Fulda,  Kraukfm-t-on-Main,  reports  a  čase  of  niorphiniam  of  ten 
jears'  duration,  wbich  wa8  cured  aftor  three  montba'  hypnotic  treatment; 
two  year8  later  there  hiid  been  no  relapse. 

One  of  Ur.  Marot'8  patient«  had  taken  morphia  for  aix  yeaT&  She 
could  not  pasa  half  an  hour  withoub  giving  herself  a  BubcutaneouB  injoction, 
and  her  armajegs.and  abdomeu  werecovered  with  uumcrous  cicatrices  and  sub- 
cuLaueous  uodules  reaulUug  from  the  use  of  tlie  tiyringt!,  She  recovered  aftor 
hypiioUo  treatmeut,  and  three  and  a  half  year8  lat«r  tTiere  had  V.>een  no  rslapse. 

Successful  casea  are  alao  reported  by  Voiain,  B^iillon,  Tana,  and  inany 
others. 

EriLKi'3Y. — Elliotson,  Esdaile,  and  Braid  reported  caaes  of  epilepBy  said 
to  have  been  cured  ljy  meameric  or  hypnoti(:  treatment.  In  one,  cited  by 
Elliotsou.  there  had  been  no  relapse  aft-er  two  yejir8,  aud  in  one  of  Braid  s 
after  eight  year8.  Both  patients  had  apparently  BuflTered  from  genuine 
loug-staudiug  attacks  oi  grand  mal. 

Wetter8trand  asKerta  that  aome  of  hia  earlier  patients  have  now  re- 
mained  niany  year8  without  relapse,  and  his  general  results  are  so  startUng 
that  Fore!  aaid  he  only  accupted  them  after  hc  had  pcr8onally  inveetigated 
Wettei-8tiund'8  work. 

More  or  leas  successful  cases  are  reported  by  de  Jong.  B*5rillon, 
Stadetniann,  AVond.s,  and  otbers. 

With  the  exception  of  a  caae  of  epilep8y,  asaociated  with  dipeomania, 
ia  which  five  year8  have  possed  without  relapse,  my  resulte,  although 
encouri^ing,  are  not  concluaive.  Out  of  eleven  caaes  uiarked  improvement 
oceurred  in  live  in.stances,  but  coniplete  reeovery  in  none.  In  one  čase  of 
fotir  year8'  duration,  in  which  there  were  several  attacks  of  t/rand  mal  per 
week,  and  much  iuipairment  of  intcLlcet.  thi-rc  vvae  a  remisKion  for  twelve 
inontha;  the  patient  then  relapaed,  bnt  tbe  fits  ceaaetl  uuder  reuewed 
treatment  In  another  8omewhat  ainiilar  caee  the  attacks  ceased  for 
oighteen  months.  then  a  Rolititry  one  appeared,  vrhiio  now  twelvo  months 
have  paased  without  a  furthcr  attack. 

The  caaes  idi'eady  citcd  by  uo  nieans  oxhaust  the  therapeutic  applicationa 
of  hypnotiBiu,  and  the  follo\viug  are  some — amongst  the  inany  widely 
differing  diseaaea — in  which  it  haa  been  eraph>yed  vrith  succesa  : — 

Mknstkual  Pisokdkbs. — Accordiug  to  Braid,  hj-pnotio  treatment  was 
tbo  Iiest  for  rcgulating  menstrualion,  and  for  curing  or  rclieving  morbid 
conditiona  counected  wiLh  it.  Later  writers  hold  similar  view8.  Thiia,  For«! 
cites  casea  in  \vhich  he  peraonally  suoceeded  in  cnusing  the  appearanco  or 
ocasation  of  the  period  during  hypno8is,  aud  aleo  in  regulating  its  duration 
aud  intensity,  whi!e,  iu  other  instances,  he  produoed  tho  samo  resulta  by 
poflt-hypuotic  suggestion. 
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The  followiDg  oaae«  are  recorded  by  Tyko  BrUnnberg,  of  Upeala :- 


^ 
» 


Cmtea. 

No 
Inaiirovemrol. 

Imprarad. 

Cnnd. 

AmeDOTrbotA 
MAnorrhAgiA 
UenorrhAgin  Andi 

DjranteDorrhuM  /    * 
D/uneDotrboM . 

9 
9 

S 

3 

1 
S 

1 

1 

3 

2 

1 

1 

4 

3 

1 

ToUl 

26 

S 

S 

14 

Ooo  of  thč  patients,  a  giri  ovor  20  years  of  age,  had  never  menstruated, 
but  did  HO  after  the  secoud  hypnosia. 

Some  of  the  succeeaful  casea  of  djsmenorrhcea  were  severe  and  of  long 
atanding,  the  perioda  being  much  lenglheced  and  the  intervak  shortened. 

Grossmann  i-ecorda  a  čase  of  auienorrhoia,  of  tliroe  year8'  duration, 
in  a  vvuman  30  years  of  age.  A  fcw  hourB  aft^r  the  Umi  liyjmoBin,  the 
period  commenced  8Ughtly,  and  bocame  copious  after  the  second  spance  nest 
day. 

The  following  čase  is  reconle*!  by  Bernheim : — 

Mat-lame  M.,  aged  35. — Up  to  tbe  birth  of  her  first  child,  menstruatioa 
waa  regulnr,  with  an  interval  of  21  day8;  aft*rward9,  aho  Buflered  from 
menorrhagia  and  dyfinienorrhoea,  tho  interval  betwoon  the  periods  varj-ing 
from  11  tu  IS  d)iyB.  Bemheiin  BUggested  a  progro&aive  retardation  of  the 
periode,  a  detinito  tiine  heing  lixea  for  the  appearauce  of  the  menses,  f.g. 
25,  27,  28,  and  li9  daya.  Theee  BUggestions  were  siit^eBsful ;  an  interval  of 
29  day8  wa8  OBtabliBhed,  the  dyBmenorrhoea  oeased,  and  tho  duration  of  the 
period  wa8  reduo&d  fi-om  G  to  3  day8. 

Suoceasful  casea  of  amenoirluva,  dvsmenorrhcea,  and  nienorrhagia  are 
also  cited  hy  Itelins,  WetterBtnind,  Voiain,  lierillon,  Gaacard,  Joumte, 
Maraudou  de  Monthyel,  Boumi,  Barot,  Dtcio.  Manv  of  tbe  caaea  werB  of 
long  Btanding,  and  had  reaisted  other  methods  of  treatment,  while  their 
recovery  waa  confirmed  by  later  re{H>rt8. 

My  personal  observations  acconJ  with  the  ooncluaions  just  cited.  In 
ucarly  evenr  instance,  where  deep  hrpnoeiB  had  been  induced,  tho 
djBiueuorrhtca  oeosed,  even  whcD  it  was  OBfiociutctl  vrith  various  fonns  of 
ulerine  di^plocement.  Zu  many  cases  of  uieuorrhagia,  the  length  of  the 
interval  was  im;re>ifle<l,  and  that  nf  the  period  diminiflhed.  Some  of  these 
patienta.  who  formerly  had  to  paas  at  least  a  week  in  bed  at  each  period, 
hava  oow  no  iDterruplioii  in  the  activity  of  their  lives. 

In  one  chsb  of  aiuBuorrhcKa  of  eighteeu  moullm'  duration,  the  |)criod 
appearod  a  few  hoiirs  after  the  first  »fante,  anil  again  a  month  later,  wben 
hypno8is  wa8  reinduoed.  In  another,  of  eighteen  months'  duration,  the 
jieriod  apj>earod  at  the  day  iudioated,  in  response  to  a  pmt-hy})notic 
auggeetion  niade  three  weekii  pravionslv. 

In  the  niajnnty  of  eaaeB,  the  hy^)notic  treatuient  requirod  wafl  ehort,  and 
the  menatrual  functiona  remainod  nonual  after  its  cessation. 

SKrtticTioN  OP  Mit-K. — Severaloaaea  are  recorded  in  whieh  the  secretion 
of  milk  hiiH  buen  iiicrcAaad  or  arrested  by  Buggcstion.  One  of  the  carliMt  is 
cited  hv  E*iaile.  Hi«  tiiBter-in-law,  wheu  weaning,  Bufitjred  from  an 
aooumiilation  of  milk  in  her  hreaatB,  whieh  renderod  them  paioful  and 
fiwoUcQ.  Ksdaile  hypnotised  her;  in  half  an  hour  she  wa8  free  from  pain, 
while  next  moruing  tho  breoste  were  soft  and  conifortable,  and  witbout 
further  secretion  of  milk. 
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Au  experiment,  the  reveree  of  this,  wa8  related  bv  Braid.  He  hypno- 
tiaod  a.  pationb  and  suggcsted  nn  iuereoso  of  milk  iu  uue  breast.  Ga  wakiug, 
sbB  had  no  reL-Dilectiou  of  what  he  had  aaid,  bul  oouipluiuBd  of  tightuctta  iu 
the  breaat..  Her  uliild  waa  fourteen  months  old,  and  her  inilk  liad  alinoBt 
disappeared ;  despite  this,  the  breast  becaine  nlmost  imniediately  dietended 
■vvith  it.  A  few  day8  later,  Braid  successiullj'  repeated  the  experimcnt  with 
thi;  other  breaet.  The  patient  eucklud  her  child  for  fiix  uioiiths  lougcr,  the 
8itpply  uf  milk  beiiig  more  abuudant  tban  it  had  been  at  aDy  tirne  luuce  her 
continement. 

The  foUowing  čase  is  reported  by  Grossmann ; — B.,  aged  20^  priim|jara, 
suckled  her  child  for  a  fortnight ;  tbcn  eeiLsed  to  do  so  os  ehe  had  to  Icavc 
lioiua  Three  week8  later,  she  returned  and  ftished  to  uurse  the  child  agaiu, 
but  ah«  had  no  niilk  in  the  right  braaat  and  hardly  any  in  the  left.  The 
patient  wa8  bypnotiaed,  and  the  Bensations  associatod  vdth  the  flow  of  milk 
fiuggested.  In  three  uiinutes,  the  veius  of  the  left  breaet  become  eiionnouRly 
congesled,  aud  utilk  bcgau  to  How  froin  it.  At  tirst,  repeated  preeaure  failed 
to  produce  a  single  diop  from  the  right  breaat,  but  when  the  suggeatioiiH 
wei-e  repeated  it  \vas  secreted  freely. 

Ad  iuteresting  čase  is  recorded  by  Freud,  where  a  jMitieut  \vaa  imable  to 
suckle  her  child.  not  froni  want  of  milk,  but  l>ecau8e  violent  vouiiting 
foUowed  whenever  the  child  vas  put  to  the  breast.  This  symptom  had 
appeared  after  a  pre^nous  confinement,  and  tho  paticnt  had  bcen  compelled 
to  abandun  her  altemptt)  to  suckle.  Ou  the  present  ocotuiuu,  aud  ulso  on  a 
Bub8eqiient  one,  hypnotie  snggeation  rapidly  renioved  ali  difticulty. 

Stammkhisg. — Ab  a  rule,  good  results  dej^nd  upon  deep  hypno6iB,  but 
exoeptioii3  occur,  and  cure  may  take  plače  when  alight  hypD06i8  alonc  haa 
been  induced.  TIma,  one  of  my  patieuts,  au  iuveterate  atammerer,  wbo6e 
inBniuty  rendered  bim  wdf-c(mwjiouB,  Bhy,  and  miser^ible,  conipletely  re- 
coverod  altliough  he  barely  reached  the  atage  of  lethargy.  Ali  the  other 
morbid  sjTnptoma  diaippeared  whea  the  stammering  coaaedj  and  the  patient 
hos  receully  been  cailed  to  the  bar.  Wetter8traud  reporta  48  caaea,  average 
nge  fiftt^en  yearn,  with  the  following  reaulta:  recovered  15,  improved  19,  no 
improvement  14. 

Sea-sicknkss. — Slight  hypnoBi8  hiia  apimrently  littleeiloct  in  preventing 
aea-siukueaa.  Tho  results,  however,  are  often  very  euccessful  when  pro- 
found  hypuosis  cau  be  iuduced.  Hero,  even  when  the  suggeHtiona  have 
been  made  moutliH  previou8ly,  sickne-a-s  is  oftcn  eutirely  preveuted,  even 
with  patieuts  who  had  previou8ly  lieen  invariably  ill  on  short  and  cabn 
vovnges.  Dne  of  my  patienta,  who  before  trcament  had  becn  a  phonomenaIly 
bad  aailor,  aflerwarda  made  sevcral  voyage&  to  aud  from  India,  without 
eickneas  or  rehyimotisatiou. 

RiiEUM&TibM. — GroHsniann  racorda  123  caaes  of  chronio  articular  rben- 
matiam.,  and  cloims  to  have  obtained  good  reaulta  in  every  inatanoe. 
Tatzel,  DeliuH,  and  othera,  also  report  auccessful  cases.  Aa  far  aa  my 
personal  «xi>erieuce  goes,  the  pain  of  ali  forum  of  rheumatic  affectiona, 
both  lu-ute  and  chninic,  cau  be  i-elieved  or  abolished  by  auggeation  in  deep 
liypuo3is.  In  one  inataiino,  a  tiomrnencing  attock  of  rheumatic  fever  wa8 
appiirently  aborted  by  keepiug  the  patient  in  the  hypuotie  tranc«  for  forty- 
eight   bours.      In    two  euaes  of  rhcumatoid   arlhriti«  good   reaulta  were 

obtained,  even  although  alight  h}'puoaia  aloue  \va8  induced,  e.g.  Mr. , 

aged  45.  Illness  of  two  years'  duration.  Joints  BWoUen  aud  distorted ; 
walked  badly,  uae  of  handa  and  feot  much  impaired.  aud  auflered  from 
iuaomuia  and  severe  pain.  Careful  treatmeut  at  home  aud  at  foreigu  laths 
had  pruduued   no   improvement.      Aiter   hypuatic   treatmeut  ali   morbid 
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^rmptpoma,  excepl  thoee  dne  to  organih  ohanges  in  the  joints,  disappeared 
and  the  patient  resumcd  work. 

M 188 ,  uged  2(3. — Tlliiess  of  aeven  year8*  duration.     AJl  the  jointa 

of  the  estremitiea  \vere  afTeetefl,  knees  ankylcjfle(l,  pll)Owa  and  vrist«  almoet 
immovftble.  Patient  nnalile  to  walk,  or  even  to  inove  in  bed ;  she  mvariably 
elept  on  her  b&ck,  and  could  not  turu  on  to  her  side.  The  stifTucss  in  the 
hip  joints  prevented  her  aittiug ;  shc  was  ia  coustaut  pain,  and  sulFered  from 
emacitttion  aud  auieuorrliu-u.  Result  of  hypnotic  treatment :  Patient  now 
Btrong  and  we]I  nonrished.  She  sleeps  well.  is  froe  from  pain.  and  lucnatnia- 
tion  is  regular.  The  absence  of  pain  enabled  paeaive  niovements  to  be 
nude,  and  now,  althougli  tticrc  ia  stili  much  Btilfueas  aud  distortiou,  tlie 
patient  cau  niove  freely  in  bed,  walk  \vil.h  cnitchtia,  sit  up  with  couifurt, 
and  uw.  her  Iiands  for  variouB  fonns  of  work. 

Deaknkss. — The  range  of  hearing  can  be  increased  in  the  healthy 
individual  by  suggeation;  many  instaoccs  are  ahao  reportod  in  which 
improvemcut  or  recover)'  has  takeo  place  in  cases  where  the  hearing  hud 
been  more  or  less  impaired  by  accidont  or  diseaee.  In  the  majority  of 
those  1  havo  observed,  therc  waa  ii  hi9tox-y  of  scarlet  fever  with  otorrh(iyi. 
In  must  cama  tbe  perforation  of  the  drutii  hatl  bealeil,  and  there  whs  Little 
to  be  obaerved  in  the  way  of  phy8ical  abuormality.  The  hearing,  however, 
was  defectivo  on  one  or  both  eides,  the  \vatch  being  heard  Bometimee  only 
nt  a  diatauce  of  au  iuch  or  two,,  at  others  only  on  preasure.  'VVhcu  deep 
hjpnofiia  wa8  induced,  thu  re-sultu  wcre  frequently  utrikiug,  and  the  hearing 
became  nonnal  or  even  hyiierii'athetic.  Several  yejir8  later  the  inipro\'6- 
ment  wa6  stiU  maintained. 

In  ciisca  of  total  dealnesa— coDgeoit&l  or  othenrise — no  improvement 

[vas  obtaiued. 

In  Menier'8  diaease  the  Tesolts  are  interesting.  In  a  typical  caee,  there 
been  Blxteen  jeon'  deaftaea  of  the  right  ear  and  two  years  of  the  lefl. 
At  firet,  the  patient  had  Bnffered  &om  occ-a&ioDnt  attacks  of  headacho, 
giddinesB,  etc,  Uiese  beiug  folluwed  by  uu  increa^e  iu  deafueaH.  Later,  Ihere 
wa8  markeil  vertigo,  the  patient  waa  unable  to  walk  unaided,  and  tbis  wa8 
aasociated  with  rotatory  movements,  constant  headachee,  and  numbnese  of 
the  hands  and  foet.  Id  aLi  cascs  where  deep  hypnaais  was  induced,  there 
waa  a  eliglit  iuiprovemeal  in  hearing,  vrith  purtial  or  complete  disap{M;ar- 
snoe  of  ali  the  nervoua  symptoinB.  A  y<ear  later,  theee  patientH  reporletl 
that  the  improvement  iu  hearing  had  not  been  uiaiutained,  but  that  there 

.had  beon  no  rctum  of  the  nervous  8yuiptom8. 

i      Skui  Diseaseh. — The  foUowiDg  eaeea  are  from  my  ovm  praoticc : — 

'       Mra. ,  age<l  49. — Pruritus  vulvaa  aud  eczema  of  four  year8*  duration, 

nnrelieved  by  treatment.  Intense  noctumal  irritation,  iuKoninia.  and 
chronic  consiipation.  The  uterua  waB  retroflected  and  bound  dowu  by 
adhesioua;  thiH,  logether  with  the  conatipatioD,  waa  auppoeed  to  have 
origiuated  and  maintjiined  the  ditieaHe.     The  aphincter  ani  waa  Btn;'tche<l 

^nnder  ether  by  Mayo  Uoltson,  but  thia  neilher  cured  the  conatipation  nor 
iUered  tbe  other  Byniptoms.    Hypnoeis  waa  induced  at  tlio  sixty-8eTenth 
atteiupt.     Kesult:    Kapid  and  complete  recoTery,  with  no  rclapse  aftcr 
three  yearB. 

Miaa  — — ,  aged  15. — On  the  Imck  of  the  left  arm,  just  above  the  wriat, 

.»  patch  of  akin,  2J  inches  long  by  IJ   broad.  wa«  the  aeat  of  contitant 
itrapiration,  which  had  exi8ted  front  early  childhoo«).     This  waa  alwaya 

^MtHsive,  aaturating  the  bandagoa  whieh  envolo|)ed  the  arm.  and  drippiug 
upon  ttie  floor.  Hypnoeifi,  with  aomnambulicin,  wa8  induced  »t  the  first 
|tt«tnpt,  and  next  day  the  perapiration   had  markedly  diniiniabed.     The 
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patient  vfos  ng»in  hjpnoti^ed,  wheii  tbe  perapiration  ceaBed,  and  two  years 
lator  there  had  beeo  no  relapse. 

Successful  casca  are  reported  by  otlier  WTiters.     Thua,  Hamilton  Osgood 
cit«s  (I)  a  caae  of  severe  nad  iutractable  eczeuia  of  niue  jcara'  duratioD  in  a 

boy,  ^ed  eleven.     Hj-pnotiseA     Recovered.     (2)  Mra. ,  aged  88,  severe 

eczema  of  nine  year8'  duration.     HypiiotiB&d.     Kocovered.     (3)  Mr. 


agcd  GO,  severe  and  painful  eczema  of  forty  year8'  duration.  Iiypnotised. 
Recovered. 

Thkrapedtic  SuMMAitv. — hisanitt/. — Forel,while  admiuiug  Llie  geuuiue- 
nesa  of  VoiHin'8  thornpeutic  results,  aeaert^d  that  his  RO-called  ineane 
patients  eimply  suliered  from  hy6teria.  The  brain,  he  Baya,  is  the  in- 
strument wo  ciuploy  in  HUggestion,  and  if  thc  instrument  it&elt'  ia 
apoilt,  we  are  no  longer  able  to  make  use  of  it,  or  oiily  to  a  very 
small  extcnt,  ae  a  means  of  reauting  u^>on  itself  and  influencing  its 
functious  in  general 

In  reply  to  this,  Voiaiu,  while  denying  that  ali  his  casea  \vere  hysterioal, 
claiuied  that  the  eucce&aful  trealment  by  aiiggestion  of  that  class  alone, 
markcd  a  therapeutic  advanc-e  of  no  little  importance.  Our  asylam8,  ho 
said,  coutaiued  a  large  uiuuber  of  hjaterical  insane,  who  were  violout  and 
daugeroua,  and  who  ina^)ired  butti  disguab  and  pity  by  their  tundency  to 
diink  and  steal,  and  hy  their  lies.  dirtineaa,  obscene  and  vinnatural  acta. 
Many  of  thoRC,  who  had  long  been  a8ylum  inmates,  ivere,  thanka  to 
hypuotiam,  uow  leading  active  and  uscful  livee. 

lAter.  Forel  hiiuself  repurted  a  c!iae  of  delusioual  iu8anity,  which  he  had 
8ucce88fvilly  treated  by  hj-pnotistii.  The  qut'.3tion  whetlier  inaaiiity  in  ita 
graver  forme  can  be  curod  by  hypnoti8m  ia  atill  an  open  one,  but  one  muat 
not  foi^et,  in  endeavouring  to  catimate  the  value  of  this  fonu  of  treatment> 
that  the  experiment  pnu:tHuilly  datnjs  from  Voiaiu'a  iirat  cawe  in  1880,  and 
that  compurativeIy  few  atteiiipts  havo  been  made  by  othera  to  give  the 
method  a  fair  trial.  Tho  value  of  the  Bethlem  coaea  is  much  lessened  by 
the  fact  that  in  no  instanco  did  tho  numbcr  of  attempts  to  iuduce  hypnoai9 
exceed  nine,  while  in  Bix  caaes  ouly  one  wa8  made. 

A  certain  proportion  of  the  inHane  are  cured  or  recover,  and  it  eeema 
reasooable  to  auppoae  that  a  methud  of  treatment  wMch,  without  druga, 
cau  produco  alecp,  rcmovc  excitement  and  othcr  morbid  mcntal  oonditiona, 
may  prove  a  valuuUe  remedial  agent 

Epilf-paif. — Here,  the  reanlta  are  oncouniging,  but  not  coucluaive.  In 
aomo  inatancea,  hyatero.epilep8y  may  liave  l>een  miataken  for  genuine 
epilepay,  while  in  othera,  sutficienb  tiujo  has  uot  clupaed  to  cnable  us  to 
judgH  of  the  permanency  of  the  cure.  On  the  other  hand,  if  otlier  niedical 
men  have  not  obtJiined  auccieaseH  pqiial  to  thoae  clauued  by  'VVetteratrand, 
few,  if  any  of  them,  havo  eniploy©d  hia  apeoial  method,  \iz,  prolonged 
hypnotic  iJeep. 

OthtT  IHseases. — Apart  from  iiisanity  and  ei)ilep8y,  tho  therapeutic  pc- 
sult«  muHt  I«  regarded  as  Batiafflctory,  and  Ibe  followiug  are  some  of  the  more 
important  j>oint8  as  to  the  atatiatica  on  which  ihem  results  are  based : — 

1.  The  cases  obeerved  havo  been  numeroua.  Thua,  to  toke  a  few 
examples,  vau  Ecdea  and  van  Kenter^hem  treated  1089  peraona  betwoeii 
th»  yeara  I8S17  and  1898,  while  Wettor8trand'8  cjisea  up  to  1893 
amoTUited  to  6500.  IJ^-beauU  haa  published  no  complete  record  of  hia 
thirty  year8'  jjractice,  but.  from  1887  to  1890,  ho  treated  1756  caaea. 
»om  1882  to  1886,  Bernheim  attempted  to  hypnotiae  5000  of  hia  hospital 
patienta,  while  a  few  yeara  later  the  uuniber  had  risen  to  10,000.  In  tho 
nrst  year  of  hia  hypnotic  praotice,  Forel  treated  205  patients,  many  of 
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whom   wcre  insane.      In    1S9B,  he   iufonued   iub  that  he  liad  tried   to 
h}'puolisB  about  1000  peraoriB,  and  had  auuceeiied  with  over  95  per  Ctiut. 

2.  AIany  of  the  obaervere,  notablj  Pofrel,  had  already  gaincd  diatinotion 
not  oDly  ID  mediciue,  but  in  otber  departmcnte  of  soience. 

3.  The  majority  of  the  observations  nere  ohecked  by  othera.  TbuB, 
Beniheiui'8  caaes  were  watched  by  Beaimis  and  Li^^oia,  wlule  the  majority 
of  Voisin'«  were  hospital  patienta,  \vho  were  under  the  obaervation  of  keenly 
critiual  and  eometimee  hoetile  ooUeagues.  Further,  the  clinjqut>fl,  evan 
wheu  tbusc  werti  not  hospital  ooes,  vere  alway3  opeu  to  other  medical  men, 
and  1  have  spent  niaDy  vecks  amongst  the  jHitieuts  of  Lidbeault,  Forel, 
WetterHtrand,  vau  Eeden,  vaii  Itenter^hem,  Bernheim,  eto. 

In  tho  therapeutic  aection  of  this  article  siiccessfnl  caaes  are  alone  cited. 
lilaturally,  ho\vever,  hjpnotiam,  like  other  methods,  has  its  failures.  Theee 
'^•re  duc  to  iuany  cauaes,  amongst  \vtnch  the  following  uiay  be  cited: — (1) 
Tlie  aelectiou  of  unsuitable  canea  Ori^anii;  diseuBee,  which  do  not  reapond 
to  other  fomis  of  treatment,  are  e(jually  incurable  by  hypnotiRm.  In  Buch 
maladiea,  however,  some  of  the  8ymptom8  are  due  to  functional  disturb- 
aucea,  excited  beyond  the  actual  limite  of  organic  lesion.and  theee  are  often 
reliered  by  hypnoti9m.  (2)  Hypnotiflm  is  rarely  reaorted  to  until  aH  other 
forms  of  treatment  hare  failed.  Tho  discasc  ia  thus  engraincd,  as  it  were, 
and  the  patieuts  have  the  tixed  ideu  that  they  cannot  ha  curcd.  Kecoveij, 
under  auch  circumatances.  givea  a  apecial  aignifioince  to  h^'pnutic  Htatistics. 
(3)  The  tirne  allowed  is  often  far  too  short.  Patienta  who  for  twenty  year8 
have  tried  other  methods  in  vain,  grudge  gi^ing  a  few  months  to  hypnotiBm. 
while  othera  regard  the  treatment  aa  a  sort  of  operatioD,  wmch  they 
condeum  aa  uusuccuaaful  if  it  dues  not  cure  at  tlie  tirat  aitting. 

In  judging  hjpnotic  reanlts,  therefore.  there  are  three  thinga  which 
ougbt  8pecially  to  be  renieml>ered.  (a)  The  cosos  treatod  in  this  countrj- 
are  almoat  iuvariably  tboae  whicb  have  bceu  tmreliovcd  by  other  methods. 
(h)  Even  under  th^ae  unfavourahle  circumatanuoa,  the  jHircentage  of  Buocesa 
18  high,  and  ntany  functional  nervoua  disorders,  which  api>arentty  receive 
Uttle  or  no  lienefit  firom  drugs,  are  relieved  or  cured  by  hypnotiBm.  (c) 
Further,  with  duo  carc  hypiiotio  treatment  ia  abaolutoly  devoid  of  danger. 
The  wiU  i«  atreugthuned  instead  of  weakenwi,  and  the  [mlicuts  aoou  learn 
to  rely  upon  themselves  instead  of  upon  the  operator. 


Htpnotism  in  Sdrgkrt 

Eadule  jost^  oUimed  thut  paiuleas  mesmeric  8urgei7  wafi  common  in  liis 
hospitala,  jean  before  the  day8  of  cthcr  and  ehloroform. 

Tho  foUowing  cases  from  my  own  pructice  illuHtrate  liypuoLi8m  aa  an 
aniesthetic:  —  Miaa  A.,  aged  20.  —  ]!)oublo  strabismua  Openit^^d  on  by 
Heudelack  Hewet6on,  1839.  Uypnotio  aofesthesia  alone.  The  patient 
turued  her  eyc8  as  directed,  so  aa  to  put  the  muscular  tibrce  on  the  stretch. 
Laler,  ahe  auataiued  a  severe  fracture  of  the  no»e.  Hypnoai8  waa  iuduced 
and  the  bones  nioulded  into  jKnition.  There  wa8  no  p&tn  during  or  after 
these  operationa. 

Mr.  H.,  aged  40,  1890. — Fracture  of  bones  of  urm  and  shoulder  girdle, 
witli  injury  to  soft  partaand  aubae^ueut  Hukyloaia  of  joint&  Tho  adheeions 
were  frequently  brokeu  down  under  ehloroform.  Besult,  BweUinK>  in- 
flammation,  and  renewed  immobility.  Ultimately,  the  patient  refused  the 
aniostbctic,  and  would  not  allovv  paaaive  movcments  without  it.  He  wu 
hypnotiaed  at  the  lirHt  attcmpt,  and  the  adhusiouH  bruken  dovra  without  paiu  : 
thu  wae  rejmutud  from  tirne  U>  tirne,  aud  followed  by  complete  reeovery. 
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The  late  Mr.  A.  Turner,  L.D.S.,  publiflhed  an  aocount  in  the  D^nial 
Journal  for  March  1890,  of  some  of  Iiis  operations  on  my  patiente.  He 
fitated  that  ou  one  occasion  he  bad  exlracted  fortj  teeth,  selecting  ibose 
c^asea  Ukely  to  alford  a  severe  test.  Hypaoai3  vas  induccd  and  tcrminated 
jilmoet  inHlantaueoualy ;  auaiathesia  waB  coniplete,  auii  yet  tlie  moveuieuta 
of  the  pationb  could  be  eontroUed  by  the  operatflr,  thua  obviating  the 
uece88ity  for  gage,  etc.  A  weak,  antemic  girl,  with  valvular  disease, — likely 
to  "  doepen  "  under  nitroua  oxicic,  or  to  coUapse  for  a  day  ufter  cther, — waa 
(juickly  a.iu\  ([UiHtlj  reudered  uncouacious,  Two  ieft  and  tvvo  riybt  molars, 
and  a  lower  bicusind,  ali  ditlicult  t«etb,  were  pamleBsly  extraoted  and 
without  8ub8eqvient  suffering. 

On  28tb  Mai-ch  1890,  a  number  of  my  patiente  were  operated  on  at 
Leeds,  and,  according  to  Air.  Pridgin  Tealo,  who  waa  preaent  with  8ixty 
othor  medical  men,  "  the  exi)eriments  were  deeply  inleretiting,  aiid  Iiad  been 
marveUouBly  succeasful." 

The  foUowing  \vere  two  of  the  cases : — 

C^K^d  ID. — Dentalcahcs.  A  weak, ano^mic girl.  Hypnotio ftzUBStluaia 
wa8  proauced  by  my  wTitten  suggcBtion,  and  Bixteen  teeth  extraoted,  vhile 
I  remomed  in  another  i*oom. 

D.,  a  boy  aged  8. — Esostoais  of  great  toe.  Hypnoeia  firat  induced  two 
days  previou8ly.  Mr,  Mayo  Robson  removed  the  grewt  toe  nail,  then  the 
cxoet06iB,  and  pari  of  the  hn;t  phalanx. 

In  none  of  the  caaes  was  tbere  any  pain  either  during  or  aftcr  opcra- 
Uon.  Some  were  uervoua  aubjects,  highJy  seuaitive  to  pain  iu  the  uormal 
coudition  ;  others  weru  stroug,  heaUhy  working  men.  AU  returued  to  Ooole 
the  same  day,  and  in  every  caae  the  healing  procese  waa  remarkablv  quick. 

Further  operations  are  reported  by  other  observers,  thua  : — Tillamc,  col- 
porrhaphy ;  Schmeltz,  ectropion  and  ainputatiou  of  brcast ;  Bourdou, 
uterine  libroid  ;  GroHsmaun,  fractures  and  dislocations ;  Satidberg,  dental 
opemtions ;  Forel,  eataract ;  Wood,  necroaie  of  humerus ;  van  Eeden  and 
vau  Eontcrghera,  dental  operations. 

Grautiug,  as  recent  atatiatice  apparcntly  show,  that  94  per  ceni  of 
niankind  can  be  hypnotia(!d,  it  must  etill  be  admittetl  that  ]iiany  pre- 
liminary  attempfcs  are  retjuired  in  a  large  proportion  of  caaea.  Further, 
hypnoei8  frequently  never  becomes  deep  enough  for  operative  piuposes ;  this 
is  speciaUy  uoticcablo  amongst  the  nervoue  and  hy8terical.  Under  these 
circumstances,  uuleaa  tbere  were  grave  objectiona  to  the  use  of  other 
anffiethetics,  I  ahnuhi  cnnaider  it  a  waBte  of  tirne  to  attempt  to  hypnoti8e  a 
patient  for  operative  purposes  alone. 

Apart  fn)ni  Ihip,  hypnotit:  nna^stbcsia  poeseases  many  advantages,  tbus : — 
(1)  Ouce  deep  bypuoHi8,  with  auarsthesia,  bas  beeu  obtaiued,  It  can  be 
iminediatoly  reinduced  at  any  tirae ;  (2)  No  repetition  of  any  hypnotic 
processis  necessarv.thebjpnotiser'«  writton  orverbalcommand  is  sufficient; 
(3)  The  faypnotiser's  presence  ia  not  essential,  the  patienl  can  bc  put  in 
toucb  wit.h  the  operator  by  written  order,  or  by  other  mcans  previoualy 
Buggeated  during  bypnDfiis ;  (4)  No  absUnenee  from.  food  ar  other  prepara- 
tion  ia  nece88ary ;  (5)  Nervotis  apprehension  can  bo  removed  by  suggeation ; 
(6)  Hypnoais  ia  pleasant  and  ab8olutely  devoid  of  danger;  (7)  Hypuo8i8 
can  be  maintixiued  indefiniteh-  and  terminatcd  immediately  at  wilL;  (8) 
Tlie  patient  can  be  placed  in  any  pogitiou  \wthout  riak — a  not  uniniportant 
point  in  openitiona  on  the  mouth  and  throat — and  will  alter  that  immtion 
at  the  oommaud  of  the  operator;  (9)  Gage  and  other  retentive  apparatus 
are  unnecei{sary ;  (10)  iVnalgeaia  alone  can  be  Buggested,  and  the  ptitient 
Ieft  senaitive  to  other  impresatona — au  advantagc  iu  opej'ations  ou  the  mouth 
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and  throat;  (11)  There  is  uotcadeDCf  to  sickncea  duringorafteroperation, 
a  distincl  gaiu  in  abdoDiiual  cuae«;  (12)  Faiu  after  operation,  and  during 
8ufafiaquent  dreosings,  can  be  entirely  prevented  bj  suKgeetion ;  (13)  The 
rapiditT  of  the  heaUng  procesa,  possibl^  aa  a  result  of  the  abeence  of  pain^ 
is  frequentlj'  very  morkod. 

HVPNOTISM  IN    ObSTBTIUCS 

Elliotaon  and  otber  meamerista  of  hia  day  reported  many  caaes  of  poin- 
leHS  conlmement,  and  in  their  tirne  ne\VKpaper  announcemcnts  of  birtha 
were  sometimeB  foUowed  by  the  word8  "  painlessij  during  hj-pnotic  tranee." 
Uany  instances  of  poinlcae  hypnotic  birth  are  reported  by  moderu  ubaervere ; 
amongst  others,  tlic  foUinving  cite  cuaes  in  vrhich  aH  the  pulienta  wei'e 
primiiMU-at — Kiugabury,  Schrenck*Notziug,  AVetteratrand,  Mesnat,  Fraijjont, 
Fantou,  Dobrol8ky. 

Dr.  Bourdon  suggeated  to  a  patient,  Id  labour  at  the  fuU  term,  that  tho 
should  ceaae  and  not  reappear  for  eight  dayB.  He  elaima  lliut  the 
erperiment  wae  sucoeosful,  and  that  the  confinenient  took  plače  paiules6ly 
at  the  timc  hc  had  selccted. 

Sehrenck-Nolziug  BLalea  thut  h^pnotii:  auggeatiou  cuu  reuder  labour 
painleea.  It  alao  facilitutes  ita  coursa  hy  reculating  the  poeition  of  the  body 
and  tiinbe,  and  increasing  or  diminiahing  the  uterine  contiactiona  througb 
the  actioD  of  the  voluntary  musclea. 

Dr.  Fantou  oaserts  that  auggeetion  acts  directly  upon  tho  uterus,  aud 
that  tlie  opeRitor  can  cuubo  ila  contructiona  to  appuir  or  diaappear  ut  will. 
Thue,  uterine  inertia  uiAy  be  Buoces8fully  combated  without  ergot,  and  the 
U80  of  forcepa  frequently  rendered  unnecesBary.  The  after-contractioD  of 
the  uterus  eau  be  exdted  and  maintoined  hy  auggestion,  aud  poat-partum 
hiemurrbage  prevented  ;  while,  in  caaea  of  adherent  placenta,  lurnjng,  ett;., 
the  utenia  ean  be  rehuced  and  the  nece88ary  operationa  fa<.'ilitated.  Dr. 
Fiinton  claims  to  have  escited  preniature  Ia1xmr  by  auggestion,  and  considers 
it  criuuual  to  have  recourse  to  other  meana — dilatatiou  of  tlio  cen'Lx,  perfora- 
Lion  [)f  tho  ineiubranea,  etc. — without  haviug  tirat  atttjiuptcd  tliia  method. 

Although  Dr.  Fanton  founda  his  etatemenla  on  numerous  caaea  and 
esperimenta,  many  of  them  obaerved  and  contirmed  by  other  medical  racn, 
the  reaults  he  claims  are  bo  stortling  ttiat  fcw  are  likcly  to  occept  them 
without  further  evidence.  One  uiust  uduiit,  however,  tbiit  tbe  iuvoluutary 
cuntnictioDS  of  the  uterus  are  annietimea  arreated  by  emotinnttl  atatea 
Thus,  wheu  a  p<itient  ia  in  active  labour,  her  pains  may  Buddenly  ceaae  aud 
remain  in  nl)eyanoG  for  hours,  if  a  stronger  couios  to  atteod  her  instead  of 
her  own  uiedical  man. 

Pr^^nant  women  are  more  eaBily  hypnotiaei]  than  those  sufTering  from 
nervooa  diseaaee ;  and  from  thia,  and  otner  reaaons,  there  are  fowtr  objec- 
tions  to  ttiL*  oniploymcntof  hypnotiam  in  obetetrjcs  than  in  general  eurgeir. 
K<>lwilhatiriding,  unieaa  the  methoda  of  induciug  hy(fUoai8  are  gi'catly 
improved,  itn  nae  aa  an  amtathetic  wiU  ever  remiiiu  reatricted.  H)'puotic 
uiAathesia,  hovever,  must  nlway8  bo  of  kocn  intoreat  to  both  plivmologist 
and  pBychologi8t.  It  is  a  ttiing  apart,  not  an  ordinary  nareotic,  illiietniting 
familiar  uietbods  of  preveutiug  \mn  by  chocking  ull  consciouB  cerebration. 
It  iH  II  nB\v  <lepurture— the  firat  auccesefu!  titUimpt  at  diaaociating  forma  of 
mnaation,  w)iicn  thronghout  the  kno\\'n  hifltory  of  the  liuman  orgimi^m  have 
almoflt  invahably  exiflted  togetber.  Ilere,  pain  ie  isnppre«eed  by  the 
iuhibitiou,  from  among  ali  the  uubjecfs  poesible  Bcnsations,  of  proci8ely  thoee 
which  would  in  auy  way  be  diaagreeablo  to  hiui,  whiJe  general  conaciouaneH 
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may  be  unimpaired,  and  aensations,  other  than  painful  ones,  rendered  more 
acute  bj  suggfsiiou. 

Stagbs 

The  hypnntic  condition  is  divided  by  different  ol)Berver8  into  a  varying 
number  of  stagee.  Most  of  these  ckssificatioDS,  pftrticulorly  Bernheim'8, 
are  compUcated  aad  mislcuding,  wliUe  dodc  are  quitc  satisfactonr,  as  the 
stages  themselvea  are  more  or  less  the  result  of  traioiug,  and  tlius  artiticial. 

The  following  chiBsification  ia  the  one  I  follow : — 

1.  Slight  H^pnosis. — Changes  in  the  Toluntarj*  muscles  can  be  indaced, 
Memory  unaltered. 

2.  Deep  Hi/pnofis. — Hcro,  iu  (iddilion,  changes  in  the  sjiecial  ecnaes  can 
be  evoktiil,  and  ibere  ia  aouitiliiumj  p(u*Lial  auiuesia  ou  wa.kiug. 

3.  SoTnnamiru.li.sm. — In  this  8tage,  ali  the  phenoniona  of  the  two  previoua 
ones  can  be  evoked,  and  sometimes  also  cthera  (appreciation  of  tirne,  etc.), 
which  CiioDot  bc  produccd  iu  the  carlier  atages.  The  chief  characteriatic 
of  sornuambulimu,  however,  is  the  amnesia  whicli  follovvs  it,  i.e.  ihe  vvaking 
consciousucsa  rctains  no  recollection  of  what  hae  occaiTcd  in  hjpnoeis. 

The  diviHion  of  the  hypnotic  etate  into  diflercut  atages  is  of  Uttle 
practit^l  importanco  to  the  phyait:iHn.  With  rare  esi^ptJons — such  aa  tlie 
produetion  of  somnambulism  for  operative  purposea — none  but  curative 
suggestions  are  given,  and,  in  the  majoritj  of  the  sucoessful  cases,  rocovery 
takes  plače  before  aay  deep  atage  is  loached.  With  a  certaiu  proportion  of 
Buch  patients,  the  plienomena  of  deep  hjpnoais  might  be  evoked  and 
classified,  if  suggestious  were  directed  to  that  end.  Kxperimental  and 
theraj>eutic  work,  however,  sbould  bo  kept  al>eoluteiy  distinct. 

SUSCKPTIIJILITV 

In  1892,  Schrcnck-Notzing  published  his  First  International  Statisfics 
o/  Susceptibiiitt/,  wluch  Hhovved  that  (illeen  observers  in  dilTerent  countries 
had  tried  to  hypnoti8e  3705  persons,  with  the  following  results : — 6  per 
cent  were  unlnfluenced;  15  per  cent  became  aomnambules.  vrhile  78  per 
cent  werc  losa  deeply  hypnoti8cd.  These  tigures  are  fairly  reprcseutativc, 
although  certniu  obaervera  have  obtaiued  stili  better  resulta  Thua,  out  of 
1750  <:onaoi'utive  cam^«,  Lii-heaulfa  failiirea  tinly  amounted  to  3  per  cent, 
vrhile  Wetter3traud  only  failed  in  3*7  per  cent  out  of  3209  caaes. 

.Su8ceptibility  is  Uttle  aflected  by  race,  and  hardly  at  ali  by  Bex ;  but 
childreu  are  more  easily  influeuced  thau  adults.  According  to  Forel,  every 
mental]y  healthy  person  is  natural!y  hypnotisable.  while  the  niajority  of 
observers  agree  tbat  the  hy8terical  and  ill-lmlanced  are  tho  most  ditticult 
to  influence. 

The  causea  which  afiect  8UBceptibiIity  adTeT8eIy  aro  too  numcrous  to  I« 
referred  to  in  detail ;  the  most  important  are  fear  and  di8quieting  emotiona 
of  a  like  naturo.  Tlins.  the  p3ychical  iireimration  of  a  patjent  for  hypno8i8 
is  as  important  aud  complicatcd  as  the  physical  preparation  essential  to 
ontiseptic  sui^ery. 

Iu  the  first  500  caaea,  drawn  from  niy  general  practico,  thcre  vere  oaly 
two  failun«,  while  48  per  cent  became  aomnambulea.  Tina  ausceptibility,  far 
above  the  averoge,  was  apparently  due  to  tho  foUomngcauaes: — I  had  already 
gained  the  patients'  oonlidence  by  attending  them  in  prenous  illnesses.  At 
that  lime  hj^^pnotisiu  wa8  not  discusscd  iu  the  public  press,  and  the  paticnta 
liad  not  beeu  frighteued  with  absurd  Btories  as  to  its  daugen*.  Many  of  the 
(lationts  were  healtby  persons  hypnoLi8ed  for  operative  pnrpoaes,  while  the 
peroentage  of  cases  of  long-standing  nerrous  disease  wa8  smali 
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In  the  first  100  caaea,  drawn  from  othcr  aources,  the  foilures  roached  22 
per  cent.  Here,  moat  of  the  patieutM  auflered  from  aerioua  and  long-standiog 
nervoiie  diseaaa  AH  were  gtmngera  to  me,  whilo  the  majority  Tiad  liBard 
that  hypnoti3m  was  daogerous  and  ineritably  asBOciated  witb  loss  of 
consciousDcss  and  volition. 


ReMARKS  on  MeTHOUB   and  the  MANAtJKMBNT  OF  TUK  HVPNOTIC  StATB 

Some  further  hiots,  as  to  tbc  iuductioii  of  hjpDOfiis  and  the  management 
of  the  hypnotic  »tule,  maj  )>b  uahIiiI  to  Lhose  about  to  pracLiBe  hjpnotifim. 

1.  Do  not  attempt  to  hjpnotise  j-our  patient  at  the  first  inter\'iew. 
Hear  his  historj ;  form  your  dingnosis,  and  make  friends  with  him. 
Tben  teti  him  tbal  whut  yoa  propom  doing  involves  ueithcr  interfercnco 
with  volition  uur  poswibiUty  of  harm.  £xplain  that  he  will  have  to  rest 
quietly,  with  bis  niind  fixed  on  some  manototious  idea,  while  you  make 
BUggestions,  and  that  th&ie,  when  given  imder  specific  circumstances,  tend 
to  arouse  powers  which  are  latent  in  his  own  brain,  and  whiub  may 
be  used  for  bia  benetit.  Above  ali.  empbasise  the  fact  that  only  a  verj 
sumil  proportion  of  those  who  are  cured  pass  into  a  condition  iu  anj*  way 
resembling  sleep. 

2.  At  the  next  viait,  plače  tbe  patient  in  a  comfortable  chair  and  darken 
the  room.  Then,  after  makiug  him  gaze  fixedly  upward8  for  a  few  seconds, 
teli  bim  to  clore  his  eyes,  and  to  keep  theni  voUintarily  flhut  until  you 
roqueBt  him  to  open  them.  5Ieauwhile.  verbally  suggeet  that  bc  shall  pasa 
into  a  more  restml  and  druvvsy  state  each  tirne  he  viaitH  you,attd  lotit!  ali  bia 
niorbid  8ymptomB.  The  latter  auggetitions  musb  be  varied  according  to  the 
nature  of  the  čase  ;  70u  muat  aiso  oxplain  to  the  patient  that  they  are  not 
Ukely  to  be  realiaed  at  unče,  and  that  frequent  repetilious  are  ofteu  nccossaij. 

Sumctimca  patieuts  are  easily  hjjiiiotised  at  the  fiint  attempt,  and 
reftpnnd  at  once  to  curative  euggestions.  W'ith  tbe  niajority,  however,  the 
length  of  trcatment  requirod  beara  aomo  proportion  to  the  duration  of  the 
discase  and  tbe  mental  inBtability  of  the  patient.  and  1  have  aometimes 
ouly  8ucc«eded  in  inducing  hypuoeis  afber  a  hundred  fallurea 

Corative  suggestiomt,  repeated  in  a  more  or  lesa  varied  form,  are  H8ually 
given  for  ten  miautes  to  lialf  an  hour  at  a  tirne.  Aocording  to  Wetter- 
Btrand,  bowever,  too  mucb  importance  bos  beeu  attacbed  to  suggestion, 
wbile  tbe  bealtb-giving  action  of  hypnotic  sleep  bas  not  been  8Uliideutly 
recognised.  He  recorda  many  ca»03  of  hyBteria,  epilepiiy,  moV})hinomania, 
etc..  whcre  the  paticute  were  kopt  in  tbe  hypnotic  stute  for  u  month  or 
more.  Nuracs,  put  en  rapport  with  them,  fed  lliem  at  stated  intervala, 
while  the  acLiuu  of  the  bladder  aud  bowel8  wrtfl  regulated  by  suggcalion. 
The  reaults  were  extromety  flati8factory,  and  no  uDtoward  8yniptomB  of  any 
kind  occurred. 

Thifi  mcthod  is  only  appUcable  to  coaes  of  deep  hypnosis  aud  somnam- 
btUiam ;  fortunately,  however,  tlie  niajority  of  subjects  respoud  to  curative 
niggtstions  as  soon  as  tbe  eUghtest  bypno8is  bas  been  induced,  and  thus 
^^^terBtrand's  method  of  prolonged  sleep  is  rarely  necea8ary.  In  some 
inataDc«s.  however,  it  sucteods  wbeu  ordinary  bypuultc  meibods  have  failed. 
Thus,  one  of  Diy  putienta,  wbo  bad  Htiffered  from  iumimnia,  spinal  neurnlgiii, 
dyHmenurrh(ta,  and  menorrhagia,  vvaa  cured  of  tbc  ihreu  former  coudttioiis 
1>y  suggestion.  The  fourth  waa  nnrelieved,  and  tbe  patient  had  to  remain 
iu  bed  u  fuU  week  out  of  ooch  month.  She  wtts  kept  in  the  hypnotic 
trantiu  for  tliree  dayH  before  a  period,  and  ttien  for  live  during  it,  vvliilu 
frequent  suggestioua  were  given.     Siuce  tbeu  the  interval,  duration  of  the 
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period,  and  amouiit  of  losa^  have  become  Dormiil,  and  thc  patient,  instead  of 
reiuainiug  iu  bed,  can  now  take  fictive  eserciae  without  iucouveuience. 


HTrNOTIC    TnEORIBS 

First,  to  mimmariso  tho  phenonicna  rcquiring  expljination :  The  Bom- 
nambule  recalls  the  cventa  of  normal  us  weU  as  of  hvpnotic  Ufe,  bnt,  when 
h^pcioais  is  tcrminated,  rcmcmbera  thosc  of  ordinary  life  alouc.  Further,  he 
can  iutiueiice  and  couLrol  liis  own  miud  and  bodv  to  aa  exteut  imdrčamt  of 
by  the  walring  vri]].  Finally,  thera  is  no  im[>iiirment  of  conBcioaaneBs  or 
volition,  nor,  in  proper  hands,  the  sHghteat  dangor. 

In  alight  h/pnosis  mcmory  ia  unchanged,  but  an  increased  power  of 
controUing  thu  urganiam  ulwaya  exiats. 

(a)  Tke  MeATTttri.c  Theorif. — Ac«'i)rding  to  the  meauieriats,  tlie  phenouieua 
were  due  to  a  ntal  fluid  or  phy8ical  force,  which  waB  tranginitled  froiu 
operator  to  subject.  This  force  ulso  existed  in  certain  metals,  crystal3,  and 
magnets,  but  ali  were  not  intluenced  by  it ;  those  who  coiild  I«  were  termed 
"  aensitives." 

(6)  Brttid'a  Theories. — The  aubjective  uaturc  of  thc  phenomcna — thc  fact 
that  tliey  werc  due  to  changt?H  in  the  patient'«  own  bruiu — waB  the  esseulial 
part  of  ali  Braida  theorie«.  On  other  jioints,  hi«  viewH  ehanged  with 
increased  knowl«dge.  At  one  time,  he  attributed  everything  to  an  invohin- 
tary  monoidcism ;  bhia  vicw  waa  published  by  John  Hughes  Dcnnctt  ia 
1851.  Here,  the  phenomena  vveru  exp]aiued  pliyaiolo(»i<yiUy  by  the  arrested 
action  of  Hoine  of  the  "  fibrea  of  aHsotiiation."  p8ychologically  by  doinjnaut 
ideasj  these  had  obtained  undue  influemre,  liecauso  other  ideas,  \vliich  ought 
to  have  controlled  thcm,  did  not  ariao,  as  the  portion  of  tho  brain,  with 
whiuh  the  latter  were  associated,  had  iLa  uutiou  teiupurarily  suspended,  i.e. 
the  connection  between  the  ganglion  ceDs  wa»  broken,  owing  to  the 
interrupted  action,  of  the  fibres  of  association. 

Later,  Braid  bclioved  that  volition  wa8  unchanged  in  hypnoai8,  tho 
moral  aenae  iut-TCJised,  and  au!,';;ested  crinie  impossiblo.  He  obaerved  t!mt 
Btiveral  pliKnomena  conld  be  evtikvd  mmiill.antt0usly,  anil  withoiit  the  aubject 
taving  passed  throngh  any  condition  resenibling  eleep.  Verbal  suggeatioa 
excited,  but  did  not  crplain,  thc  phenomena ;  the  healthy  vrere  the  casieat 
to  iufiueuce,  and  the  condition,  as  a  whole,  covUd  oiily  be  accoiuited  for  by 
the  iutelligent  action  of  a  itecandary  cun»ciouaiiese. 

(c)  T%e  SalpStriire  Theort/. — This.  in  ali  eaeential  points,  reprodnces 
that  of  the  racsuierista.  Thc  old  fallaeies  aa  to  metals,  magneta,  drugs  ia 
Bcaled  tubes,  etc,  are  rev  i  ved ;  the  subjects,  howeTer,  iustead  of  being 
teriued  "  aentdtiTea/'  are  ealled  "  hyatnrical," 

(d)  Thf.orifs  of  tke  Nfincj/  Sr.hool. — Rernheim  reprodnces  the  ment^il 
aide  of  Bennett'6  theory,  and  ascribea  the  phenomena  to  a  psycholf,^ical 
inhibition.  In  addition  to  adopting  Uraida  diaeurdcd  vic\v,  KL-ruheim 
reproduces  some  mesmeric  errora,  and  udds  others  of  lua  own.  Ho  belia\"es 
in  rapporf,  the  pngsihility  of  suggcsting  crinie,  and  the  practical  idontity  of 
hjpnosis  with  normal  waldng  and  slecping  life.  There  is,  he  say8,  no 
special  state  deaemng  the  name  of  hypno8i8,  saggesfion  is  eveTything. 

In  some  recent  theories,  claiming  origiaality,  the  physiological  half  of 
Bennett's  uiastjuerades  in  modem  tenniuologv.  Thns,  iustwid  of  "  associa- 
tion fibres  "  we  have  "  neurona  "  and  "  neuronic  groups  " ;  "  dendrons  "  con- 
tiinct  and  brcak  thc  contact  between  nerve  cells,  while  a  suppoeed  decrcase  in 
cerebral  activity  is  explaiued  by  an  "  inhibition  of  thc  amccboid  movements 
in  the  pseudopodic  prutoplaamic  prolongationa  of  tlie  neuro-spongium." 
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(f)  TTir  Suhliminal  or  Sffondanj  ConsciousTUM  Thmry. — This  fcheory  pre- 
supposes  au  intelligeDt  secondar}-  consciousness,  and  cxplaiDS  thc  pheDomena 
of  hypuotbm  by  thc  aiouaing  of  powera  over  which  \ve  nonaallj  havo  Uttle 
or  no  coiitrol,  iust^ad  of  by  the  arrested  actiou  of  Boiiie  of  Ihe  braiii  cenlres 
\vhii;li  HulMuerve  normal  life.  As  William  Jamea  pointa  out,  the  principle  on 
which  it  depeoda  is  largely  adniitted  by  seience,  and  it  eives,  what  no  other 
theory  doea,  a  coDveuient  working  hypothefiia.  The  cbaractcristic  phcuo- 
mena  of  hypDoais  show  iucreafled,  not  diminishod,  menLal  pouer.  Cerebral 
iuhibitionB,  no  matter  how  involuntary  or  incoinpletu,  do  not  explnin 
improvements  in  inoniory,  aritlimetir.,  and  appre<Mation  of  time,  and  the 
BubUiiiiual  consciousncas  theory  uiarks  au  important  advanco  toward8 
Bolring  theae  problema. 

LITERATURE.  — nvimntiimi  poMeMM  &  rioh  literature.  Max  Demoih,  in  hU  Siblia- 
grajAie  det  J/odamtn  u*fynotigmus,  pulilishad  In  18S8,  citcd  neu*!)'  8D0wor1cB  t>y  fiOO  tuthon, 
ana  in  the  BrsUr  Xacfitni</  tur  Biblivijrafihie  dtM  Modt.rntn  Uypataism\it,  wIijlTi  a[)|iutiriMl  Jii 
1890,  3S2  aii<iitiuuil  w«>rka  an  n^unlrtiJ.  Moli.  aIho  1is?i  Cdutrilmt^ct  inudi  thnt  is  vitlualilr  tu 
tb«  aun«  dopftrtinont.  uid  to  tbe»e  two  »uthon  reiders  &t«  referred  fut  <lut&il«d  biogrikuhiu*l 
infonutioD.  Sevenl  jouroaU,  Dotsbl^  tlia  Rcvut  dr  Vffffpnolinu  and  the  ZtittekrOt  /#r 
Bvpntititniu  oooui>y  tliem«.>t v«>a  »jidltuiiveljr  with  hynnotiiiiu.  Othern,  stioh  «s  the  AtMoU*  d* 
Psf/eMiatri«  and  tbc  l'ri>c€fdiHyj  of  tht  tiocitl^ifor  Pt^aviDal  JttteanJi,  cont«iD  itnporUnt  cootri- 
butions,  mainlv  |iiiychologiQ«L  MoLL'ti  IlypnotiAm  givM  the  bcat  geDeiml  ACODunt  of  tba 
itibji>et  from  tb'e  bcientilic  »ulv,  whil»  nKRNHKlM*s  Sti^ffutive  Thtntpevtia  is  one  of  tbo  uoat 
viiluabla  of  cbe  praccical  vurka  yec  publl^hcKi. 
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TUE  bypngloeaal  or  tweirtli  erauial  nerve  is  the  homologue  of  tUe  tmterior 
root  of  a  gpinul  nerve.  It  is  inlercstLng  to  not«  tTiat  in  »onie  unimaU  the 
twelfth  nerve  posaesees  a  posterior  root  furnisbed  with  a  gnnglion  like  a 
spinal  nervo.  A  Bimilar  cocditiou  baa  becn  met  with  in  a  fi:w  iustauces  in 
man  (Quain). 

The  nerve  ari^es  from  a  nncleus  which  is  the  direct  continuation  in  the 
medulla  af  the  inultipolar  celi  cohtmiiuK  of  the  anterior  homs  of  the  spinal 
cord.  This  niiclcus,  \vhich  Ues  cloee  to  the  middle  line,  in  ite  lowor  port  is 
mtuated  uuUiriur  uud  exlerual  U>  ttie  central  cauiil.  Higber  up  it  comeB  to 
lie  on  the  floor  of  the  fourth  venLrii:lu,  intemal  lo  Lhe  nuclei  of  the  glnsso- 
phazjngeal,  vauus  and  apinal  acoes8ory  (see  vol.  ii.  p.  23).  The  ner\'e  fibres 
leave  the  nucIeuB  in  Bucceeaive  biindies,  v.hich  run  obIiquely  fonvards 
tbrough  the  Bubstauce  of  the  niediiUa.  Thcy  lio  external  lo  the  HUet  aud 
pvraniid,  niid  eventiiany  appear  in  the  gnxive  betw(«n  tho  pjraiiiid  and 
olive,  on  the  anterior  surface  of  tbe  medulla.  Ten  to  twelve  of  theae 
bundles  uuite  to  form  the  hypoglossaI  trunk  whicb  passee  tbrough  the 
auterior  coudvloid  foruuien. 

After  leaving  the  cranium  the  nerve  deacends  almost  verticallr  to  the 
lower  border  of  the  digastric  muscie,  lying  between  the  intemal  carotid 
artvry  and  the  Jugulur  veiu.  It  is  then  directed  forvrards  above  the  hyoid 
bone,  and  ptuwe,H  beueath  the  digastric,  thc  lower  eud  of  the  8tylo-hyoid  and 
tlie  niylo-hy"id  innscleH,  whlte  it  reata  upou  tbe  hyogloHBUs.  Fiually,  b)* 
jtierciog  tbe  genio-glofBua  muscb  it  reaches  the  tongue,  to  which  it«  t»miinal 
branches  are  distributed. 

Thc  by|>ogloi«al,  which  is  purely  a  motor  nerve,  bas,  according  to  Quain, 
the  fullosviug  diutributiou  :  "  The  by]X)glos8iil  uerve  proper  supplics  onIy  the 
mnacles  of  the  tongue,  with  the  exc«pliou  of  the  ]»alaio-gIuaMUB  aud  the 
ptiarjngeo-gloBsus.     Fibrea  derived  from  the  first  three  cervical  nervea 
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which  are  aasociated  \vith  the  hvpogloasal  for  a  part  of  their  conrse,  are 
►distributed  to  the  inl'rahyoid  iniiw;le8  and  the  genio-hjoid,  othere  of  uncertain 
origin  paas  to  the  akuU  and  diira  mater  and  to  ihe  internal  jugular  vcin. 
T}m  h^pogtuiijsal  form»  couucctious  wibh  the  pueumogastric,  liugiml,  upper 
three  cervical  nervea,  aud  ayiiipathetii:;." 

The  hypoglo38al  nerve  is  the  motor  nerve  of  the  tongiie,  of  the  depreasors 
of  the  hyoid  boue,  and  of  some  of  the  elevntors.  Since  the  nerve  is  in  great 
part  disti-ibiitcd  to  the  tongue,  it  is  in  that  organ  that  the  luore  iuiportant 
efik:t8  of  lesioua  of  the  uerve  are  Lo  be  looked  for. 

When  one  hypoglo«8aI  nerve  is  paralvsed  the  tongiie,  when  jimlnided, 
deviatea  to  the  poriUjsed  side.  If  there  is  complete  bilateral  paralj-sis,  the 
tongue  lies  on  the  fioor  of  the  mouth  aud  protriujion  is  impo-ssible.  Artictila- 
tion,  mastiuatiou,  aud  to  some  exteut  deghitition,  are  int^rfered  wtth  when 
the  t-ODgue  ia  compltitelj  paralyfiwl.  On  the  contrary,  if  the  le«ion  be  iini- 
.lateral  ihere  may  be  little  or  na  impairnient  of  these  functions.  If  a 
*'leaion  involves  the  nerve  or  ita  uucleus,  the  tongue  wafltes  aud  the  mucoua 
nieiuljrane  forma  (.liaracteristic  furrows  on  ita  aurfacc,  while  corresiKinding 
diminution  occura  in  its  cleutrical  excitability.  Under  thcAC  circiunstuuces 
fibrilhiry  tremors  are  frequeutly  to  bo  seen  in  the  wa8ted  mu&cle.  Wht;u 
the  supranuclear  portion  of  the  uerve  is  the  seat  of  the  Ie»ion  theac  changea 
do  not  occur. 

'Ihc  upper  hypoglo8sal  neurona,  the  nucleus,  or  the  ner\'e  in  any  part  of 

its  course,  may  be  damaged  by  diaeese.     Outsidc  the  cranium  the  nerve  may 

ibe  implicated  iu  a  uew  gru\vth.     Occa8iuuaUy  it  iu  divided  iu  an  altempb 

ito  commit  Buicida      A  neuritis  of  the  hypogloasal  nerve  is  of  very  rare 

[occurrence,  p058ibly  becaiLse  the  nerve  lies  di>eply  and  is  not  exposed.    A 

few  cases  ot  suppoeed  rheuniatic  neuritis  have  been  recorded.     In  its  course 

withiu  thu  skull  the  nerve  niay  bo  iuvolved  by  uieningitis,  tubercular  and 

Byphilitic  growth8,  diaeaae  of  tho  Vtano,  or  neoplasma.     Paraly8is  of  one-half 

of  tho  toDgue  alone  rarely  results  from  a  leeion  in  this  situntion ;  ochcr 

nervea  are  almost  alvrtty8  iuvolved.     \Vith)u  the  medulia  the  nuoloi  or  uerve 

fibres  may  be  damaged  by  a  tumour,  ha:morrIiage,  local  iutliimmation  or 

Boftening,  when   the  rKHuUing  pariilyHis  ia  UHually  bilateral.     Degenerative 

lesioDS  affecting  the  hypoglo68aI  together  with  adjaceut  motor  nuclei  occur 

in  bulbar  pal8y. 

Tlie  comparatively  frequeut  associatiou  of  ha;iniatrophy  of  the  tongue 
with  paralyais  of  the  ^Hilate  and  vooal  uord  on  the  same  side  in  central 
lesions  BUggeats  a  common  origin  for  the  motor  8upply  of  these  structurea 
^"VVcakneas  of  the  orbicularis  oris  is  often  asaociated  vith  paraly!*i3  of  tho 
>ngue.  [u  hemiplegia  unilaterat  paraly6i8  of  tho  touguo  is  comuiou ;  iu 
pueudo-bulbar  paralysia,  a  bilateral  \MUy  more  or  lesa  complete,  and  due  to 
a  suprauuclear  lesion,  niay  be  met  with. 

Tho  diagnoeis  of  the  situation  of  the  lesion  can  often  be  arrived  at  by  a 
consideration  of  the  associatcd  paraly^a. 

The  treatmeut  muat  be  directed  towarda  the  primury  diseaae. 

Hypochondriasis.    See  Osalduia,  Ubic  Aoid,  Insahitv. 

Hypopyon.    See  Cornka. 

Hysteria. — Tlda  ia  deschbed  in  the  following  sections : — 

1.  General  Articie  od  HysteriA.  I      3.  Bnrgical  AspectB  of  Hy9teiia. 

2.  EjEteha  in  Cliiidliood. 


General  Articie  on  Hysteria 


Dehnition        .... 

EnoLooT 

8ymptom» — 

A  tiackt  of  Convulsivt  llj/tteria- 
Mnjor  Attad^  Convuisivc 
Jiinor  Attack;        „ 
Varitlie*  of  A  Uacki 
Setuorjf  IHtorden 
Motor  Di^onien  ■ 
Disonlrm  o/  Jic»piralutn 
Diaordert  of  Digettum  . 
Duorden  of  Urinarff  Orgaiu 
IHšorden  ^f  Oryans  t^Gencr- 
ation       .... 
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Duardert  of  Orgaiu  of  Secrt- 

tion  .         .  .         , 

Diaordert  of  Cirrulation  and 

Trophie  TroftbUn 
Diaorderi  of  General  JitUri- 
iwn  .        .         .         , 

Ditorden  of  tlu  Mentol  State 
CusiOAL  FoRica  OP  Btstebia 

InfantUt  Hyttfria 
DuoNoeis  .... 
Tkeatmknt 
Natdrr  or  Htbtkbu 
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Definition. — Ilvsteria,  as  ita  etymol(^  iudicatea  (i'wT«pa,  uterus),  wa8  long 
ooiuddered  an  illness  confined  to  the  femate  aei;  the  ancients.  mdoed,  re- 
garded  it  aa  the  reKult  ot  a  distiirbance  of  the  matric  Bcekiiig  relief. 
Modcru  writer8,  howcver,  have  vritli  oue  aocord  discrcdiled  the  utmue  theorr 
of  tho  iuulady.  The  term  hjateria,  uevcrthele&s,  though  deiiied  iu  original 
Bignil)(yitioii.  in  not  od  that  m.:<:ount  to  bo  di^uarded,  for.  as  JaDet  says,  it  has 
Buoh  a  8ingulaTly  iuteresting  hiatory  that  it  would  be  diifioulc  tu  replace  it. 
What  is  bjetoria  ?  A  precise  detinitioa  can  8oarocly  be  luude,  as  it  is 
not  a  diaoaso  iu  the  ordiuary  souse,  but  rathcr  a  atate  of  reat^tion  and  hyper- 
Hensil(ility.  If  ita  iuauifu»tatiuiiH  are  varied,  it  is  nu  lesa  trne  that  tboy  are 
ali  8pecially  allicd  to  affectionn  (pf  tho  nnrvoiis  Hy8tem.  BrieHy,  hy3teria  is 
a  neiiroais  of  iiiauy  and  perplojting  varieties,  and  of  p8ychic  ori^jin,  who6e 
disorders  ofteu  simulate  organic  diseoae.  Mauy  of  tim  Hyinptoiii8  are  vari- 
ablu  aud  inorely  a(xiidenUil.  otheni  aru  inviiriabie  and  fona  the  "  stigmata  of 
hjsteria."  For  the  sake  of  lucidity  we  ahall  jjroup  the  ejraptoms  aooording 
to  the  sy8tora8  or  organa  of  which  thev  indicate  fuoctioual  deningement. 

Etiolckiv. — Tho  appearauoc  of  a  8yiuptom  of  hy(]t4;ria  generaUy  i)roves 
that  the  iiialady  has  already  čxiiiCed  fur  some  tirne,  thotigh  latent.  The 
name  of  a  prorocativr  agent  of  hjfatcria  is  given  to  any  eircumstauco  whiuh 
Biiddealy  reveals  the  lualadv,  but  the  true  cause  of  the  disordcr  is  an 
_herodilary  prcdispoaition.  If  the  real  oause  is  unique  the  provooative 
^nts  are  nuHihtirloBa  Ocurgo  Guiuon.  iu  liis  llieHis.  devotes  Bcvcral 
lapters  to  tbem.  The  im^rnl  emoiinns,  fright,  grief,  anger,  aud  other 
^cbic  disturbances,  are  the  most  freqiient  causos  of  oocaaionul  hystehcal 
ioDB ;  aud  in  every  wrtlk  of  Ufe  hysterioal  subjeots  are  i^ually  Uable  to 
Traumatiam  pla/s  a  Ter^  iiuportant  rolo  in  it«  devciopnieut ;  it 
aots  in  the  way  of  a  real  suggestiun.  as  inuch  by  the  nervous  sbouk  as  by 
7nirely  phjsical  canses.  creating  a  apecial  nenous  condition.  To  hy8ttirical 
tramitatisiu  miiot  be  attributed  the  ra)lway  spine,  the  railway  braio,  and 
Uie  trauiualie  nuura.ttbt'uia  uf  German  aulhura.  Atl  ao<.iident»  ure  apt  to 
provoke  manifeHtJitiouM  uf  hvHleria,  us  for  iustauco  biteM,  bluwH,  eartbtjuakos, 
auisioal  operatiuns.  eto.  The  aeveritv  uf  the  tmumatism  is  not  so  important 
as  tne  mentul  iinpression  produoed.  It  is  undouht«d  that  poitMit,  both  acuto 
and  tihmnic,  aro  powerful  agents;  the  oomtiioneet  aro  lead  and  aluohol, 
8ul]ihurHt  of  carbon,  tobauuo,  and  iiiorphia  ;  ihese  produuo  Drdinary  by«teria 
»ithniit  peouUar  obaracteristiua  Infcctum  ab«»  gives  rise  to  hyateria,  iu:iing, 
l-ACGordiag  to  Potain,  Uke  an  internal  trauniatiitm.  llie  oommone.st  forma 
'Of  mich  infeutions  are  tjpboid  fever,  pneiimonia,  rheumatiam,  Ague,  bleuuor- 
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rhagiu,  and  8yphUia.  Other  general  maladiea,  hucIi  hs  diabetes,  emlica,  aud 
goat,  hare  the  BaniH  prnvonativfs  action.  Certain  niorbid  conditinna  favour 
the  Deurotic  tendeocj*,  such  as  aDiemia,  and  sexuol  excefts  and  nerrous 
disordera,  Bucb  &a  disacminutcd  aclcrosit),  tabea,  uod  myopatbj. 

The  true  oauge  of  by8teria  is  manifesU^  Iieredalary  predispoaition. 
Briquet's  Btatialioa  prove  that  in  nine  catiea  out  of  ten  hjsterical  parentH 
havo  hy8terical  children.  The  casos  Tnay  bo  traced  to  indirect  as  weU  as 
dircot  hereditj  ;  the  subjects  have  had  epileptic  and  neuroputUic  anoestors. 
A  ueuroais  often  paaseR  over  one  gcucraliou,     Grasset  proves  that  Bcrofu- 

ilU|it!,  uonsuinpLive,  artliriUc,  alcoholit,  and  HypT;iiHtic  ancestors  pruduee  an 
hy9teriGal  raco.  Hy8teria  niay  ajipear  at  iiny  age.  With  men  and  wonien 
aHHe  it  is  most  treqaent  bet;ween  the  agee  of  19  and  25  year8,  frequently 
at  tiio  crisis  of  luuntal  and  pl»y8ical  puberty.  H  ia  rare  before  the  age  of 
6  or  8  year8,  and  exccptional  after  40  yeara.  The  researches  of  Mnrie, 
Souque8,  and  Chauffard  prnve  that  liy8teria  is  iMrauioner  ainong  men  than 
among  wonieD  in  the  lnwer  ranks  of  8oci6ty,  probablj  becaiise  the  artisan 
clas3  18  more  expost*d  to  trauuiatisnis  and  poisons  (alcoJioHc!,  el-o.).  \Vnmen 
suffer  more  in  tl»e  upper  and  niiddle  raaks.  No  race  or  cUmate  18  exempt ; 
hy8teria  8eeni8  to  have  a  marked  predilection  for  the  Jevrish  nw«. 

SVMPT03IS. — It  will  be  couveuiout  to  diseuss  theae  iu  the  foUovring 
order:  (a)  oonviilsive  attaeks;  (h)  nnitur  and  HenKnry  disorders ;  (c)  viacenil 
manife^tations.  It  in  well  to  bear  in  mind  that  in  some  cases  nunieroiis 
Bymptom8  coexi8t,  wiiilo  in  others  the  syriiptom8  preaent  theraselvea  in  an 
isolated  manner — ^"mouo-symptomatic  hy8toria." 

HvaTERICAL   CONVULSIONS 

Couvulsive  plienumena  are  frequettt  In  hy«t«ria,  more  eBpeuially  in 
woraen.  According  to  Pitres  S2  per  cent  of  cases  in  womeii  have  convulsione, 
and  only  22  pcr  oent  in  men.  In  men,  however,  tbo  violeace  of  tbcalteck 
makes  up  for  its  rarity. 

An  atttick  of  hysteria  may  apj}ear  in  variouB  degreoR.  A  violent  attack 
ift  called  "  hyeteria  major "  nr  "  attaek  de  la  Salp^triere."  a  less  violent 
attack  "  hy8teria  minor."     The  attaok  itself  may  present  unomalies. 

A.  Great  Ait^ich.  -  -  ils  differeut  phascs  aro  8howD  iu  the  foUowiug  table 
borTDwed  from  Cbarcot  aud  modified  by  Gnisset: — 

^'Psvchic     trouble     and 
ludlucinattona 
Disurdtiit;  o£  tiie  oi^anii: 

fuiictiotis 
Disorders  of  iiiobiiity 
.SeiiBorj-  disorders 

I  Witli  niovcment 

{  \V'itli  totauleimmobilitf 


Premonitory  period 


(Prod  roma  ta 
\  Aura  liyiitCTii:a 


First  period,  or 
Epileptoid  period 

Second  periml,  or 
Period    of    L-outortions 

aud     %'iolcut     move- 

mciiU 
Clovrnisiu 

Third  period 


Fourtli  {»riod 


(Pliase  at  conin:ienoetnen.t 
Tonie  phase 
Clonic  plin^e 
Pliase  of  nmscular  resolution 

Phaae  of  oontortioiu  or  dia- 
ortlered  attitudes 

f  Period   of   erootional  attitudea 
\     or  plastbc  poACg 

(Period  of  prolonfffttion.  Period 
of  dulirtuiu.  (DoUriuin,  bullu- 
cimitious,  zoopsia,  disonlei-s  of 
uovemeut.) 
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J*remonitory  Period. — The  ByTnptom8  coDsifit  of  p8ychic  piieimuionii, 
rol]owed  by  aomattu  phimotuBnu,  Several  day8  before  tli«  alUck  th«  ])fiLii!nt 
is  dull  and  depressed,  and  desires  to  Iv  alone.  In  other  inBtanuoH  there  is 
inureji**d  nervous  irritabilitj',  the  ptitieut  lau^hs  aud  cries,  and  is  uurea*jn- 
abiy  agiUilod.  He  slecpa  t^dlv,  und  huii  dreams  and  ni^^htumrcs ;  hc  kaa 
htUluuiuationa  atteuded  witli  tmicsthcsia,  )io  8čč8  Llnck  and  red  aimuulH, 
and  liis  liuariujj;  jh  abnumially  aiuite.  Hia  wi11  puwBr  at  tliin  Kta;,^  is 
stili  strou}^  enough  to  averc  or  aircet  tlic  attack.  Other  ooinidicatioas 
ooexist  with  ttiese  psyohio  phenomenu.  the  appctit«  i&  irregular  aud 
oapriuiims,  nnuHca  aud  vomiLlng  tnupcrvcne.  witb  liiccough  and  abduiuiaal 
distcusiuu  (tyuipttmlis^.  The  Hali%'u  itt  ahuudant,  llie  quunlity  of  urine 
increaHed.  and  the  patient  is  troubled  with  flatulence,  Iaryn}5iu  spasius, 
etc,  Palpitation,  hurried  breathing,  nlteroatioDB  ot"  HiishiDR  aud  pallor, 
aensationa  of  heat  and  cold,  alsu  cusua  Other  phenomeua  ure  cranips, 
shivoriugs,  sUght  trembling  ol'  the  lega,  general  weakuet»,  aud  teuiporiu*y 
contractun«. 

After  this  prodromatic  period  the  true  aura  luakes  it-s  appearance.  and 
marku  the  tuinimencenient  »f  the  autual  atljuik.  The  uvarian  atira  jh  the 
most  rreqiient,  and  merita  a  detailed  defK^hptiun,  The  belly  becomea 
painftil  at  the  level  of  the  zone  oocupied  by  the  ovaries ;  ihe  pain,  at  tirat 
lootki.  6|>rcads  over  the  wbole  surface  of  tho  abdomcu,  which  i8  now  tendcr  to 
tbe  troucb ;  tlie  disorder  thfu  risea  t«  the  throat,  aud  the  wen-kuown  Btnsa- 
tiun  of  tho  globus  hvstericus  is  prodnu^i,  accompaniud  by  [HilpiULion  and 
a  seose  of  lightne^s  which  forcea  the  suHerer  to  tear  off  bis  clothing.  Tbe 
"  hyBteric  fit "  produoos  a  seusation  of  aullboation  and  strangulatioo.  Tbe 
aura  in  certain  oasea  begins  iu  tbe  epigaatrium,  iustead  of  tbe  ovarian  zoue, 
and  followa  tbe  same  couraa  A  cephaliu  aura  Ih  inurked  l)y  I>eating  vcins 
in  tbe  temples,  singing  in  the  eara,  and  specka  rioatiug  before  ihe  eye8 ;  such 
an  attack  ofteu  cummences  iu  tho  back  ]>ortion  of  the  brain  {ciou  hijst^gue). 
In  meu  the  aune  beluug  to  tbe  testicular  zoues  aud  the  paeudo-ovarian 
zouea, 

Fint  Period,  or  JCpiieptic  Period. — This  develop«  in  tbree  ph&aes.  In 
the  tirst  phase  tbe  aura  is  foUowed  by  ahocks;  without  warning  the  patient 
loee«  couacioutsness,  the  breathing  8to{M!,  the  hcad  ruUa  aud  falls  baok,  tbe 
mouth  is  open,  tbe  face  dialorted,  the  eves  couvulsed,  tbe  liuil»i  t^\iHted.  the 
bodr  bea\ing  up  and  down.  Tbe  pntieut  now  beoomes  rigid,  tbe  thrnat 
8weUs,  the  veins  are  sv^-ollen  and  iirojecting,  the  face  is  oranosed  and  pufly, 
the  featares  are  rigid  aud  a  littlo  froth  escapcs  the  lips.  The  anns  are 
thTown  up,  tbe  elbovvn  out,  the  ivrists  bent^aud  tbe  fistaclencbed :  tbe  luwer 
linibfl  aro  eitended,  the  knoespressod  one  against  tbe  other,  and  the  feet 
puiutod.  The  body  is  usuallv  iu  a  state  of  opiathotonos,  more  rurely  in  a  state 
of  umproatbotou<.>s,  or  hidcwaya  in  pknirtjrhotonns.  This  phtuie  of  tunio  con- 
tmottire  is  nsnallv  brief,  lasLiug  ouly  one  or  two  uiinuteH.  Two  pheuoiuena 
are  charactenstiu  of  it,  nauiely,ln8sof  consciousneBsandsjiaamsiu  bruathing. 
This  tonio  pbase  ia  suoceeded  by  the  clouic  pbaac,  as  in  epilop0y.  Tbe 
breatbing  recommeacea,  irregularly  aud  in  burricd  jerks ;  the  whole  body  i» 
sbukeu  by  rupid  aud  exteasire  oonvulsivo  luotioua  usually  umre  pmuuuuced 
on  one  sid<'-,  tbe  heatl  uedllatee.  aud  tbe  l)elly  Ih  diKt^uded.  After  n. 
tirne  th'-'  citnvubiiuns  oeaae,  and  a  pbaae  of  nitiHciilar  resr>lution  liegina; 
this  ia  the  third  period  of  tbe  epileptio  period.  The  f«tient  is  stretched  on 
his  bučk,  hia  face  contracted  »ud  tbe  bcad  šunk,  the  cyclids  riaing  or  falUng 
frum  tinte  to  liuie,  and  the  breathing  regular  aud  Ktertoroua.  Thu  patieul 
is  now  in  a  statu  ofoomtt,  intrrruptcd  by  »light  nbocks  and  a  degroo  of  con- 
truuture ;  Ihia  pbaae  laata  Croiu  two  to  tive  uiinulea. 
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Second  Period,  or  Period  o/  Contuisiona. — Conviilsions  appear  in  two 
forms:  (1)  Oontortiona  or  alowiii»<h  atthudes.  (2)  Emotiunal  attitudea. 
The  phaae  of  conturtiuns  is  charncteriaed  by  disordered  tuovemenls,  utleuipts 
aL  wreslUug,  or  trials  i>l"  slitiugth  (clo\viiiMii).  T]iy  attitude  callcd  t}io  a^r 
fle  cercU  &\\\>vath  diiriiig^  iliis  piiastt,  idc  bodj'  ruiaiii«^  htmU  ("roin  tlie  lied,  aud 
only  resling  on  tliti  lifad  and  tlie  lienla  The  are  df.  cercU  is  generallj* 
aoterior,  more  rarely  poaUsrior  or  tateral ;  the  face  is  convulsed  and 
griuiacing.  The  movcmeute  of  the  body  are  more  pronounced  than  in  tiie 
prmuMlin^  period,  thcy  simulatu  l>owiD^,  etc.,  aud  the  liiid>s  aru  dlstorLcd. 
The  patient.  i'.ri«a  and  hIiouIh,  trie,^  Lo  ))ite,  and  Iieuomea  m  viulenL  that  he 
lius  to  be  held  down  by  fnn;*'.  llis  attitiuk^s  correspond  to  his  varioiis 
cuiotioua  There  exLsts  a  transitiou  from  this  phase  to  the  followiiig  one, 
tke  phttae  o/  anotional  attitudes.  The  patient  espressea  by  uLtitudea  \m 
niental  condition :  anger.  prayer,  etc.  Keniiniticeuces  of  toniier  hallucina- 
tioDS  or  8ceDe.s  ivhiuh  ot:i;urred  hetbre  hin  »liizure,  such  a«  \inlin-playing. 
diaputes,  etc,  po\verrutly  atVect  his  attitudes,  Wheu  ihe  attaok  reaches  its 
height  a  kind  ol'  somuauibuUatii;  trauue  oouura,  lasting  froni  live  to  lifteen 
niiDotes.  Ab  the  patient  reoovers  he  can  often  expbiin  his  Httitudes,  for  he 
ol'tou  romcmbcrs  the  halluoiDationa. 

Period  v/  Dtlirium. — lu  this  last  phase  tlie  patieut  auHer«  fruui  deliriuin 
and  halliicination«,  j^eatly  aggravated  by  outsido  inlhicMniti-H.  ti»  vhich  he  waH 
fonnerly  iadifterenl.  Duriuj^  Ihis*  later  pliase  of  paroxyKiiial  disturbance, 
halluciualions  (zot)paia),  paralym9,  partial  uontnicturea,  and  cpilcptic  shooks 
Hiay  HupcTveue.  ICs  »luration  is  vorv  imeertaiu,  laHtiuji  huui-a  aud  freq«eutly 
days.  The  end  of  thti  attack.  bringa  \vith  it  a  feeltng  of  relief,  ajid  the 
patient  resumes  hi»  nonnal  coudition.  Acddents  are  rare,  though  cases  of 
death  have  been  known,  oouaaioned  by  respirator}'  spasuis.  If  the  attaoka 
cre  rrt'iiuouLly  repcated  the  coui.lition  is  more  scrious,  aa  tlie  čase  tliou  be- 
comes  one  of  true  chrouio  hyaleria  {itat  de  mul  hy.tUrif). 

Such  18  ftu  attack  of  ki/sfeina  major  as  de»;ril>ed  by  the  school  of  La 
Salpetriere,  Sume  ^vriters  Lleny  ils  esisteoc«,  and  argue  that  it  is  taerelj 
a  tyiie  of  the  disease  artiticially  eugeudered  by  tho  sui-rcundings  of  hospital 
life.  This  upiuiou  ia  uut  teuable  ;  the  reality  of  thia  fonu  uf  l)yateria  is 
only  toii  trne,  and  a  conhideration  of  ita  sviiiptonis  furninhe«  a  kpy  to  the 
other  more  or  less  developed  iVirins  of  ]iysteria  \vhiL-h  are  tonst.autly  met  with, 

IJ.  JI}fMriH  7ninor. —  This  is  the  most  IVetjiiont  form  of  hy8teria,  and  it 
also  bas  three  periods.  l>uring  tbo  pre-L-onvulsi^e  pliase  the  pi-odromaLic 
phi^noinenii  diH'er  very  alij»htly  fruni  Lhiwe  of  livsteria  major;  the  ovanan 
aura,  however.  is  wautin;i.  T)ie  initial  s^pasm  seizes  the  h">How  of  the 
epij^astrium;  aud  the  attack  maj  often  be  arreated  at  thia  crisia.  The 
period  of  uouviilaliius,  uffer  a  eonij»aratively  sborl  tonio  phase,  durini^ 
whit'.h  one  oliservB«  the  K\veUing  of  th«  ne<;k.  the  <-.ontortion  of  the  fiuie, 
and  suspeusion  ol'  breathinj»,  is  foIUaved  by  more  rapid  moveniontu, 
Imrried  breathing,  olenched  .jaw8,  aud  auguiahed  criea  Thia  perioii  ol 
agitatiou  itoou  yieUU  to  one  of  eniotional  atlitudes,  the  altacka  gcnerallv 
rosemlilinj^  one  auother.  The  erirfis  termiuatea  in  the  phaKea  of  reaotutiou 
and  dohriutn,  diihng  which  (he  jNitient  neith(:r  sp&iks  nor  nioves,  and  in 
wliich  hts  of  orvin^.  sin^^nj^,  or  hiiighiuj!;  inav  allernate.  After  aome  litclc 
repose  the  patient  eau  reaume  his  urdinarv  oi,x3Upat.ions. 

Varieiiesof  Atlucks. — In  [iiany  ea3i;,s  the  attaok  ia  not  alwaya  lypical ; 
it  ia  often  inodified  either  by  the  ])redominamit!  of  one  i)erioil  which 
obliterates  the  others,  or  by  the  atKiession  of  foreign  elements.  To 
illuatrate,  the  aura  uiay  superveue  withoul  losa  of  cuusciouaue^s,  and  niay 
be  markud  by  a  criaia  of  palpitatioa  or  uf  auHucation,  or  Bomebiiues  by 
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nvilrophobic  phpnomen»i.  The  epUeptoid  attook  Bometimes  siinulates 
epilepsy,  moro  espL-ciall)-  as  to  frequency  of  attacks ;  or  ogain  it  reacmbics 
Jockaouiuu  epilG])8y.  Uertuiu  subjects  sulter  Iroui  verligu  like  epileptica, 
ftud  iu  Huiue  t:ase^  the  verti|^u  simulates  Manif^res  vertign. 

Tlie  phenomena  may  l)o  Umited  to  those  cbaructeristio  of  the  Becond 
period,  Damely,  tu  the  cont^ulaive  stagc,  aud  it  is  to  this  form  of  attauk  thab 
iimaiocal  esucsses  beloug.  Iu  thci  third  j^oriod  the  emoiioual  aititudos 
al\vayu  present  the  farm  of  eoatatic  euiotion.  In  tlie  fourth  iH-'ri(>d  the 
terminal  deliriutit  may  prcseat  itsulf  under  varioiis  gtiises,  to  \vhich  the 
name  of  hystericai  /oIHm  has  been  given.  These  last  appear  in  somnum- 
btiliatio  form,  and  aro  alway8  idoutical  in  the  same  paticut.  Utatly,  the 
aubjects  may  feel  themselves  iiiipelled  tu  exhibit  the  plienomena  of 
ftnifutotifri/  autoTnatis/n.  \Ve  inust  also  refer  lo  tho  Jits  of  sltrp  whi<'.h 
imulate  coma.  biit  are  disciugiiished  by  ihe  rigidity  of  the  Umbs  and 
jy  triumus;  they  are  attended  by  diHicultv  in  broatliing.  wbi(!h  nmv  Ih! 
quickencd  or  auspended,  or  assuiiie  Lhe  rbvthm  uf  Cbeyue-Stuket«.  During 
tbia  »loop  llie  patieiit  hears  sounds,  but  \&  incapable  uf  res|)onse.  Tbis 
hy3t.erical  sleep  may  be  compared  to  attacks  of  psetid<>-Hyucnpe  and  hyateriual 
fainting  lits,  and  tu  the  tn-eHiHtibl«  ltiidency  tu  t^Itn^p  whiub  ih  kii  diHiuull 
tu  tlistiiigiiisb  frimi  nareolepaia.  In  several  caaes  the  utt-ack  reHeiiihlos  an 
ui*o]dectic  tit  iajMipU-jcie  hyiUrie),  and  is  accompanied  by  u  heuiiplcgm  oithor 
Acetiug  or  permaucut. 


SeNSORT  DlSOUtiJCBS 

Sensorj'  disordera  »onstitiite  one  of  the  invariable  and  most  conoluaive 
Bvmptonis  in  the  diaguods  of  the  neurosi« ;  they  afiect  equally  the  muoous 
memln^ue,  the  skin,  und  epccial  Heuaeti ;  guuictimes  by  the  dimiuution  or 
ubolition  of  8enaibility,  Bonietimes  by  hyiieroxcitability  or  hvpeni^theaia. 

A,  An(r.sthfJtin. — Ana'sthesia  haa  tteen  long  known.  VVtt«h-hunter8 
and  magi8ti-at('d  iu  the  Middle  AgCH  searched  with  čare  for  "  diabolio 
atigmata"  in  peraona  aouuaed  of  8oruery,  but  it  is  oulv  iu  mudera  limes 
that  the  tnie  »gnitica-nce  of  atigmata  ha»  l>een  proved.  Tht;  ana'8theiria 
show9  itBelf  in  60  per  cent  of  oases.  but  thongh  a  cnmmon  8}'mptum  it  is 
vanablc,  and  is  sometiuios  oomplete,  sometimen  inooinpletu.  Titrua  hus 
shuttu  by  tlie  foUoviug  table  its  difroront  degrees: — 

1.  TotAl,  tiearing  on  ali  the  sen-f^a)  Coiaplete  aiuestbcHia,  properly  su  called. 
6i>ry  pencepcions.  U'*)  Inconiplutu  liypuie8t}i«ftia. 

(<i)  Lc«fi  of  the  senAation«  of  pAin,  with 
the  nrc&orvittion  of  tlin  toeCile  &on!uitions  ; 

if>)  Los«  of  the  »eniititiuna  of  niavt-incnt,  pre< 
KcrvinK  the  tH<.-tilu  luid  paiiiful  ttcniuiUuuB: 

Tfif»u»tni.trt(lifti'i . 

(c)  LuM  of  tlii-  tftctilv  Mijil  iMiinfiil  iwnju»tton», 
preserving  those  of  niitvctnent :  A  lurathrMut 
ifitA  Thtrmofuurtthrtm. 

(ii)  Tho  i&ulnbtd  !<>(«  of  t*lectrio  Muuatioru : 
KUctnianastliftia, 

(f)  The  preservina  Hlon«*  of  Iha  aluctrtc  aenu- 
tioiiit :  AnatlHrria  triih  UtretrouMoUMštia. 

Krom  a  in^Ki^Taphioal  ])oint  of  view  antBBfebeOA  usumos  different  fonmi. 
In  exo(*ptional  ULsen  it  may  spread  over  tbs  whlde  SUrfioe  ul'  the  budy ; 


l*Artial,  hearinff  only  on  cer- 
tain  HenaotT  jrarcupiioiu,  tlie 
otben  not  bumf;  ulTected. 
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gcnerally  it  is  partial  and  confined  to  one  aido  of  the  bodv,  and  is  theii 
))eiuiiiii:t;Hl.hetiia,  whic]i  ha«  a  niarkeil  predUectiuii  lor  the  Itjft  uide,  being 
three  times  more  t'rfiqui.uic.  tm  the  left  thun  on  the  right  aido ;  ftometiniea 
it  appeurri  m  islets,  iusiUar  ann;8thesia ;  acd  lasti}',  it  may  be  6egmentary.  It 
may  be  8upcrinipi>st;d  on  paraljsis  or  oontraoture,  alfecting  a  limb  or  portioua 
of  a  liiiib.  Like  uLher  })y3tcriL-al  pheuoiueua  ana;HthesiA  is  variable,  and 
niay  l)e  BiK)ntanBimHly  njodified  eitlier  hy  sume  cut^neniiH  irritant,  8uch  aa 
electric  currents,  blistoring,  etc.,  or  in  a  convulsivo  crisis  by  a  euggestiou 
or  tiHbn  to  pay  atteutiou.  IIy8tencal  ana.-ijthesia  in  contrast  to  organic 
aaitathesia  m  coiiipuLilile  \vibh  the  uoriual  cKercise  of  most  of  thu  retlex 
actiuna.  Tlie  patellar  rellexes,  creuiasteriu  and  abdomiual  of  Rosabauh, 
are  generallr  preserved,  so  alao  is  the  pupillary  reHex  action.  Pricks 
practised  on  the  level  of  the  auiesthetised  regiou  are  not  attendcd  vith  u 
flow  of  hlood.  but  an  appearauce  of  a  J^d  aiufola  sets  in,  like  nettle-rash, 
followed  by  a  ttow  of  Umpid  struni.  Hyatt!rit:al  ana-stliBsia  hau  another 
distinctive  chsracteriatic ;  it  ia  nttended  with  no  conscinua  pain  to  the 
patient.  The  reaults  obtaincd  by  nn  ezhauativo  djflgni>flis  frequently 
differ  even  in  the  samo  subjeut;  hyBteric&l  patienta  coiiijiort  themeelvuit 
like  malingerers. 

Antesthciiia  of  muoous  membranes  is  frequent,  lieing  cxbibiCed  mainlv 
iu  the  uiourli  and  p!iaryux,  smd  to  a  less  exteuL  in  Lhc  geuital  and  anal 
miicoiia  Burfaces. 

Ocu/ar  Anaslhesifi  ia  the  commonest  form  of  8en8ory  ansesthesia.  It 
mav  rcsult  in  the  Hiidden  total  loss  of  vision  in  one  or  both  eyes,  but  this 
ia  rare ;  uiore  freiiueutly  it  oauaos  no  subjeotivo  viaual  disordor,  but  there 
is  snmetinius  a  central  acotoma  or  eveu  teuiporary  heuiiupia.  On  objective 
exaniiuatiou  tliore  is  al\vaya  fouud  a  restriction  of  the  field  of  vision ; 
this  iaconeentrio  iu  i;haru<jter,  in  some  ca«es  8ynimetrical,  in  others  unequal, 
one  or  otlier  uide  beiug  specially  aflectcd.  Wtiile  the  rostriciiou  of  the 
field  of  viaion  ia  purmanent,  its  linata  vary  frotu  one  moment  to 
anotlier  during  the  attack,  dne  to  emotiou  or  fatiguB,  e.g.  under  pro- 
longcd  csamination.  There  is  no  lesion  at  the  bauk  of  the  eye  on 
ophthulmio  examiuation.  Besides  limitation  of  the  ftcld  of  visioa 
there  is  partial  c:olour  Idiiidness,  chroniatupsia.  In  piuturea  tlie  patient 
can  distinguish  the  perspectivii,  trtje«,  eta,  hut  oannot  »ee  the  ooloura; 
everything  seenis  gi"ay.  Bvschromatopsia  is  very  eommon ;  the  \nm  of  the 
colour-tieids  is  elective,  and  is  genenilly  in  a  given  order,  tho  colours 
usually  diaappeariug  iu  the  foUowiug  order:  \iolet,  grceu,  blue,  yeUow, 
and  last  of  ali  red.  The  liolour-HHlua  uf  vision  are  inverted  Whereji8 
in  the  noriaal  cundition  bhie  has  the  ■n-ideat  tield.  iu  the  abnoruidl 
conditiou  rtrd  in  the  greatest.  More  rarely  the  disuppearauce  nf  t  bo  coluur- 
helds  is  in  a  diUtirent.  ordcr,  viz.  viulet,  greeu,  red,  ycUo\v.  blue,  and  ihia 
modification  of  the  colrmr-tields  is  a  very  imporUtul  Hympt:om  in  hTateria. 
Although  dy8chromat<>jMaa  ia  met  with  in  nther  maladiea,  the  order  of  colour 
disappearauea  is  not  the  same.  Thus  iu  alcohol  poisoning  the  red  and 
green  go  lirst,  and  in  tabea  the  red  (irst.  In  the  diagnosing  of  dy»chro- 
matopaia  theae  factiii  bave  eonsiderablc  value.  Mououular  dyM;bromat<ipNia 
pre-^nis  one  interesting  featnre :  the  pitient  affeotiMi  wit.h  monouular 
dy3chronjatop8ia  for  ono  cohnir  seea  this  colour  conoctly  by  the  use  uf 
binocular  \'i«iou,  a  faot  proved  by  the  reaearohes  of  1'ariDaud  and  Htrea 
The  liinitatiuu  of  the  field  of  viaion  ia  accum}>anied  by  marked  symptouis 
of  asthenopia ;  if  any  objeut  is  looked  at  ateadily  tli«  eye]mllB  burn  ami 
tlirob,  and  are  wearied. 

Other  important   syraptom8  apj«ear  dde  by  aide  with   theae  ooular 
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irs,  e.ff.  diplopia  or  inoii<x:ular  polypia,  megalopeia  aud  mioropsiii. 
[bnocular  polypiti  in  diauuvered  aa  foUovvH:  a  i»enuil  is  placed  vertiuallv 
near  tho  jiatient'«  eye  (the  other  eye  Iteing  closod),  and  then  is  8lowly 
removed  ton  or  tweiity  oentimetreij ;  the  putieut  peroeives  a  Becond  objec. 
OD  the  tem^Hiral  sidc  as  the  pcncil  is  iiiovod  Tarllier  oir;  ktor  tlie  twii 
objocts  nia.y  recede  aud  a  third  appeur.  TIuh  polypiiL  is  lan^ulv  Uuij  t*}  u 
deleut  in  accoiiiiutnlaliDn.  Thtijie  ouular  phcnuiiiemi  alwayH  iuu;ompany 
BDffietbesia  of  the  oonjnnotival  uiucous  membrane  and  more  raroly  anees- 
thesia  of  the  cornea. 

There  is  arurstheiia  of  taate  wheu  the  gu8tatory  sen»Htious  are  deranged ; 
the  sensB  of  taatu  inay  lie  liinitfd.  |)er\'erted,  oralHilUlied.  Aa  aji  esample  of 
pervtjrsions  euilt  may  bc  mistakon  lur  sugar,  etc. 

Anosmia  it;  rarer  than  ageusia,  and.  may  l>e  absolut«  or  parcial,  or 
oloctive,  where  iMirtain  oduurs  ure  porcM^ived  and  othera  unperuoived.  Tbe 
general  aeudibility  of  the  lingual  and  naaul  muuous  membrane  is  someLimes 
inoreased  and  Bometimes  dimtnished.  JHsorderB  o/  the  auditory  nervfx  are 
soTiietimes  Bubjeiitive,  »muetimea  objective.  lu  the  former,  wbisLliDjf3  and 
Hingirig  in  ih«  car  may  be  preaent,  and  in  tho  Utter  lotal  (»r  partial  deal- 
ne>w,  I(inne's  test  givea  a  poBitive  result,  and  Scbvvaliich  deinonstrated 
tbat  the  poroeption  of  sound  lasts  longer  than  wben  the  patient  ia  in  hiH 
Dormal  state.  There  are  alau  variations  of  Iioariug ;  a  patient  may  hear 
a  wtuaiwr  at  aome  diatanue  olf,  and  h^  cannot  hear  a  wafcuh  uU>se  to  his  car. 
Thin  j>erverted  acuteness  of  heariug  may  b«  a  very  pnmounced  featiire. 
Di^rtlers  of  the  aural  ori^ans,  in  coiunum  with  thoso  of  the  ocular  orgaos, 
are  irregubu:  and  variablo.  Tliev  often  uoiucide  with  ana.<3tbesia  of  the 
audiUiry  uerve  and  tyui|>auic  inembranu,  but  tliis  cuincidunce  ia  by  no 
meann  absolute. 

AniCHthesia  attack»  not  only  the  suporficial  eurface  of  skin  and  niucoua 
membrane,  but  desuondis  to  the  musulcs,  tendons,  periosloum,  and  articular 
ligiimtinlH.  Tbe  ana?atlie»ia  in  the  lalter  ia  evideuccd  by  the  faut  that  au 
iiiiti.ituriil  amount  of  moveuieut  cau  take  plače  \vitlinut  iuconveuiunce  to 
the  i>jitient. 

Tbe  musGular  seuse  is  souietimcs  intact,  so  iiclimes  attored;  tho  patient 
htsen  the  senae  of  the  appreciution  of  weigbl6.  does  not  feel  fatigue  or  tbe 
straia  fnlli>wing  an  etfort,  and  ia  inaenaiUc  of  the  poaitiou  of  liitt  limbs. 
Theae  musciilar  troubles  betoken  a  Berions  alterotioii  in  the  eenaoni" 
condition,  and  indt(Mtte  somedegree  of  amesthesio. 

It.  Hjfpcrasthfsia. — Tbia  ia  raror  than  auffiethesia,  aud  aa  a  rule  ia  more 
dJttioult  Ui  recogniae  ;  it  ditfera  alao  inaamuub  a^  it  cauaea  mucli  aufTering  to 
the  patient.  It  may  be  general  or  contined  to  one  limb,  its  area  beiug 
limited  to  one  or  two  centimotres  aquare.  Theae  zonea,  oalled  hy»ierogenic 
puints  vr  zones,  may  be  aitnated  In  tlio  abdomen,  abuut  the  ovahan  Or 
epigiifltrie  region,  th«  groin,  the  thonix,  tbe  brenata,  the  clavieiUar  region,  tbe 
Bpinal  coluum,  from  tho  top  of  the  throat  to  the  eyek'ill-i,  and  tbo  inalar 
regiou.  Theae  zonoa  may  be  bilateral  or  uniliteral,  and  they  are  usnaUy 
tirst  ohscrved  near  tbo  anojsthetiu  areaa  An  attauk  of  tiyateria  may  be 
brought  on  by  rubbin<{  or  preming  t}ieae  zouea.  in  M'bich  Ciiae  the  zones  are 
(hUm  Bpasmogenio ;  the  same  means  alao  maj  be  uaed  Ui  reliuve  the  attaek. 
in  vhioh  oue  the  zones  are  oalled  9pasm4)die  or  epuauofreiuatic.  Tho  same 
ione  oan  be  alternfttely  Bpasmogenio  whon  it  is  gourly  preaaed,  or  s|>asmo- 
freinutio  wbeu  it  ia  vigorou8ly  rubbti<L  As  a  general  riilu  the  2onea  siiuated 
at  the  loval  of  the  thorax  are  8pasmo;^anic,  and  thu  epigaatric  and  ovarian 
zones  are  epa^mofromatic     Thcse  zoncs  aro  limited,  the  bounds  of  byper- 

bbesia  aru  oloarly  dufinud,  and  tho  zuneti  are  Uable  to  appuar  aud  disappoar 
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6pontaneou8ly ;  they  can  be  momentarilj  suppresscd  by  distracting  tlie 
patieDt'a  ntlention,  or  by  suggeetion,  or  thc  induenoc  of  eleotrisatioD, 
l)articiilflrly  of  »tatic  electricity,  A  t  the  commencemeut  of  the  atuick  these 
hyaterogeniii  zones  are  painful,  Jind  thsre  is  a  Ceeling  nf  conKtrictiim  and 
hruising.  They  inay  be  euperticial  or  deep-Beated.  and  aro  outaneous 
iu  the  sense  that  gentle  friction  wiU  cxcit;o  un  attaok.  These  hyper- 
a:atbetic  an-aa  are  also  souietunes  foiiud  over  the  foL]owing  glaudular 
orgaDB,  tbf.  iiuiininarr  gland,  the  teatiuleB,  and  the  uviirieH;  the  uvariati 
zone  is  the  Tnoet  freqnent.  The  seat  of  the  hypone8thesia  is  generally 
the  ifland  itself,  for  certam  authors  have  tiiiced  out  the  displaeements 
of  tliis  zone  aa  the  ovary  asceuds  diiring  pregnauGy.  Hyj>era;8thc8ia, 
though  Ibhk  urmHtanl  than  auu'jillie8ia,  i«  an  rniportant  factor  in  the 
induction  of  the  attacks,  and  it  is  more  often.  the  cauae  of  violent  eon- 
mlsive  attacks. 

Up  to  the  prescnt  wc  have  only  taken  notice  of  the  objectivc  disorders 
of  h\7>erBe8theaia,  au  to  speak,  [io\v  let  ne  consider  the  subjective — the 
differont  alg-ies  or  hjpcralgcaias  of  Pitres.  These  includc  a  voriety  of 
ph<;nomeua,  aud  give  rise  to  umny  })aiuful  8ymptumB.  Hepulgia.enteralgia, 
plcuralgia,  ovarafgia,  and  teatiiudar  irrilability  iiiiiy  \w  pnuninent  featuies  ; 
oplithahiiic  iiiegrini  is  umre  unconiiiion,  and  cjin  be  distinj^iisbed  froin  the 
organic  fonn  by  the  absenoc  of  heniiopia.  Other  neuralgic  aHections  may 
oociir,  such  as  Miatica.  No  niatl«r  wliere  the  seat  of  paiu  may  be,  hyBtericaI 
ueuralgia  can  eapilv  be  diHtingiiihhed  froiii  ordinarv  reuralgia.  The  fit8  of 
pain  do  not  come  on  sjHintaneouHlv.  biit  are  provnked  by  accidental  escite- 
uient.  etc.,  and  may  reach  an  extraordin'ary  intenratv  if  the  descriptions  of 
the  puticuts  eau  be  belicvcd. 

Ctphalalffic  hysttria,  real  or  Bui^rficial,  may  be  Uiaited  lo  one  regiou 
(c/ou  hysf/ri<pi.e).  Certain  patients  sufler  intense  paiu.  which  rettirns 
Ijeriudicaliv  in  the  cvening  or  early  morning  houre,  and  is  sonietiines 
iiiistaken  tbr  8yi:>hiJitit;  uerebritis  or  luiuour  ou  the  brain.  It  ia  aoconipanicd 
wilh  giddintfSH,  Hicknis«,  Hlt!ej>Ies.sn<iHH,  etc,  vvhiuh  ]iiay  Kiniulate  meningitis 
(meningitis,  pfleiidi)-hy8terical).  Spinal  hyperR'8the8ia  niay  be  a(x;(>in|>anied 
Tvith  contracture,  and  simulate  a  mol  de  poit  h^f&tt^ritjuf ;  if  it  loUowa 
a  trauniatisin  this  symptoin  mny  give  thc  idea  of  a  fraoture  of  the  Rpiue. 
Other  hvsterical  iiianifestationH  have  been  luistakcn  for  artliritis,  and 
have  indiic.eil  uiiHtaken  sur^ncal  JnterventioTi.  Oian^it  niaintaJns  thul 
arthritis  of  the  kuee  is  the  most  frequent.  In  M.  Focaas  cases  the 
arlhralgia  attauked  the  knec  tbirty-eig?it  tiines,  thc  hip  eightccn  timea, 
the  Nrrist  cight  tinies,  the  shouldier  foiir  limi^H,  and  the  iuHt«p  twiee.  These 
arlhrulgiaH  are  always  atxnnipanied  by  contrautimtH  at  the  elbow  and  knee, 
where  thc  position  assiimed  is  one  of  tiesion ;  at  the  shoulder  there  is 
adduction,  which  cauKCB  a  twistiiig  of  the  truuk.  Hjuterica]  coxa1gia  is 
one  of  the  most  intercstiiig  of  these  arthralgias,  as  il  niay  olosolv  siitiulatu 
tnic  coxBlgiu,  and  as  in  Lhe  latter,  tlie  patient  is  imable  tu  walk,  and 
the  least  iiiovenient  nf  the  artifinbitions  causpn  |»ain.  The  liinbs  njey 
I«  in  a  State  uf  flesion  or  abduction.  It  reqiiire9  a  olose  exaniination  to 
distinjtuiah  trne  coxalgia  froiu  hy8tcrical  coxalgia.  In  the  latter,  pcr- 
Gussion  of  the  great  trochanter  caasea  na  paJu  iu  t!ie  kiieH-joint.  Further, 
lhe  senRitivenera  of  tlie  skin  in  the  corrcHpnnding  r»'giiin  ia  nin*iifieil ;  the 
zone  o  1'  pain  Baromee  the  shape  of  a  triangle,  ■»hose  a]iex  is  situated  over 
the  end  of  the  sacrum,  and  oxtend»  to  the  folds  uf  thc  gi-oiu  and  buttock. 
Iiysterieal  coxalgia  dcvclops  more  rHpidly  thaL  ordiuary  c'oxalgia,  aud 
an  exauiiuatiou  uiider  uhUmifonu  Khowa  no  Huhluxatinn,  indicating  an 
Oljnic  leeion ;  in  ciLsefl  where  amputatiou  has  bcen  resorted  to,  ovring 


to  an  eTTODeoas  dJagnoMB,  tiie  articuktioits  hikve  been  found  to  be  quite 
MMind. 

C.  Djfmnth etia. — Ha ving  s|Miken  or  hr}«ntslIiettM  uid  umeaUiMHi,  ■  fen 
worda  ttULj  be  nid  of  the  paivslbetuif.  Haphal^ia  is  the  name  giveD  by 
Pitns  to  tbe  aernorj  conditioD,  m  vhich  a  feelin>:  of  inttmso  ]«iin  is  created 
by  ooatact  with  c«rt-iiin  sutistaooea  (such  as  coji^^er.  hnias.  ctc).  uhkh  iu  a 
nunual  alate  uDly  pruduce  tht-  scosation  of  touuh.  AlUfhsria  v&  tho  nam«* 
ObersUiiner  givea  t«!  the  cundition  in  which  ttie  |wtivat  fcela  od  one 
BJde  of  the  body  the  iiiiprefisions  received  on  the  olher  aide. 
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^™^  These  dinordera  laav  be  i>emianent  «r  temjionirv ;  jHinimnent  dianrders 
Tiiust  I«  carefuUv  »oii^ht  for.  »s  thev  oflen  frustrnt*  eHorU  U>  tind  thmu. 
To  UhtsTrdt4*,  the  hvstehcal  patient  nmy  have  slight  |vtnUys)s  whiQh  HOAr(Mly 
an'ecu  him,  and  \»  onlv  percejitihte  hr  the  use  nf  the  dynainon)eter.  This 
muaoular  inertia  induces  disorders  vhich  the  ^mtient  i^  unahle  \x*  acuottnl 
for  flatisfactorily.  For  exauiple.  his  legs  give  way  uudui'  him  wheQ  walkiug, 
I  just  aa  they  du  iu  tabes. 

Ami/ogtAenin  iiiny  be  local  or  gvnend.  and  affecta  tho  mnaoles  moro 

|iiently  on  llie  rijjlit  wde  ihan  ou  the  leti.  biit  viiries  trt>m  one  numient 

lo  another,   bein^    induenocd   by   the    nitack,  by  emotion,  and   by  the 

SBBtheaiogeuic  ageuts.     Thore  ia  no  pruuutmcod  muditic4Ltiou  uf  the  Leudon 

reflexea ;  they  are  g<eneraUy  normal.  though  sonietime-s  we.>tkened  and  Miine- 

ttmes  exaggerated.     The  uiuscubir  fe©blene«8  bas  one  strikinjj  i»ecubttnty.  it 

i«  0Dly  Hpparent  in  vobintary  and  not  in  antoinatio  motion.     Id  ovrtaia 

oaaea  the  uniyoslbeuia  bas  the  appearanue  uf  akiuesia  algera.      Anolher 

well-kiiown  hyHt4'rical  pbiminiit^nnn  (La«egue'H  8yinptom)  muRt  be  studiod 

along  wilh  aniyi»9thenia,  tbe  ]iAiit>nt  cannot  luove  unletw  h*'  }%«tkn  to  aoo 

what  be  is  doln^ ;  for  exaniple.  C.  Hcll  teli«  of  a  vroiiian  \vho  cmuld  not  hold 

her  baby  iu  her  arnw  uuJeati  she  looked  at  iU     Tbis  pbonuiueuoti  in  accom- 

panied   by   a   tactile  and  uiuf*cular  anirstbeata  nf  ihe  weak(>mHl   huibM; 

in  olher  instancea  the  patient  cannot  niuvu  at  nij^ht  in  tbo  dark.     Indl- 

ridaals  suffering   froin  total  aoKAtbesia   cannot  »Uutd    uprii;bl   if   tlieir 

I       erea  are  ahut;  no  movenicnt  can  be  made  unlfias  tbe  ]>atieiit  is  Untkinu;  al 

^k^ne  ansatlietiBed  Uiub.  utbenviM:  it  reinninK  iu  ita  furuiur  |H>Hitinn  (partiid 

^V(iatalep>y).     Pitre«  put»  tbin  fact  bicidly  bofnre  uh;  a  nioveniont  in  begun 

with  the  eye»  upeu.  and  is  arreated  if  the  aid  of  \'ision  is  withdrawn. 

^H  Otber  diitorders  of  nniveinent  niav  be  notcd :  gtfnrintrfiia,  if  llie  |Nitionl  in 

^B  tnld   tn   hfl   ime  arin   be  hft»  both ;   itlhtcinrsia,    llio   {uitient   rtiiiteH   tbe 

^^  npjHMte   nriii    froni     Iho    (»ne    ]w    is    told   t(t   Uft ;    hfternciHfsin,   where 

^^  the   nioveuient  exeouted   is  the  contranr  ono  to  the   niovemcnt   ho   is 

^^  ahovn. 

^B        Partd^nin  and  Contmetura. — ?aralyfii«,  cuntracburtiH,  siAsiuti,  eto..  are  tho 

^H  tompnrarr  motor  di^orden  of  bvKteria.      They  ufToet  lK>tli  tbe  or^nnio  and 

^^  vohinl»ry  ninat-l«*;   dirtordera  of  the  orj^funio  viecera  will  lw  Htudietl  in 

ftonnwjli"n  wiib  the  atfoctinii  of  ihe  \iafiera.  and  nnly  voliinlarj  motor 

diftortltifA  win  In!  liore  doscribed. 

^^         ParalvsiR  and  contracturen  prut-eed  froiu  the  samo  oauM«,  and  uectir 

^B  either  at  the  end  or  diirin^  an  atl-iuik.     Verv  or4'jiMionid1y  lbey  pnoade  th« 

^B  atlock,  in  whii.-ti  ease  thuy  are  tranHieul.  but  il'  thoy  uouom{iaDy  tb«  oon- 

vulaivu  Atliutk    lhey  iimy  I«  miioh  moro  obttlinnte.     At  tiineo  tbe  pro- 

diiipoaog  CAUne  ia  itome  bK^d  inflaiuniation  (i^ongtfMtion,  biryngittii,  etc). 
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The  titlucks  afTect  the  moral  emotiuiiH  iiiu^L  i>owcrrully'  Trauirmtism  is 
influential  in  produuing  {laralvHiH  (^fiifstero-lrauTnatisTii);  it  need  not 
iieces8arUy  bo  veTy  violeut,  and  there  ofteu  exi8ts  very  little  relation 
botweeu  the  inteuaiLj'  of  tho  traunia  and  the  degree  of  the  motur  trouble. 
The  develojiment  of  the  piiraljsis  iw  pniceded  hy  aii  iiitervul  of  "iiicditation," 
durint;  which  the  sitiferer  dreaiiis  incetwantl_v  itf  the  accident  nf  wliich 
he  haft  betm  die  victiin;  at  tho  end  of  a  tirne,  varying  tVoiii  tifteen 
day8  to  tliree  months,  paruljsi!)  or  contraeture  appears;  the  force  of 
the  nicDtal  8h<x:k  is  thua  scen  to  bc  gi'cater  thaii  the  phy»icat,  hcucc 
the  tenn  ptivchic  j)arttIyHi8,  or  paralvrni«  of  t!ie  iituiginatiou  {bti 
elnhdldumj). 

IIy8tirical  ftnralijds  develops  sometlmes  Blowly,  sonietimes  rapidly, 
Bometime«  Hke  a  blow  or  ictusi.  NVherevtr  it  uppears  it  has  u  aertaiii 
uuuibtir  (jf  <)rdinary  chanicteristjca.  (1)  It  is  usuallv  partial,  the  limbs  stili 
retaining  a  c:ertain  po\ver.  These  paralytic  stntkes  are  not  al\vay8  att^nded 
by  amjotrophics,  nor  by  vaw>-moior  troubles  and  ojdema.  (2)  Tlie  tempera- 
ture is  «lightly  ]owi;riul  ab<nit  the  aHecjtfd  pHrt,  the  elecjtrit:  reactions  am 
8carcely  luudiHed.  and  the  teudon  reHexe-8  are  norriial.  (3)  AnotKer  typieal 
oharactcriatio  of  this  paralyRis  i«  the  ajipearaDCO  of  a  eogmentarv.  anieathetic 
zooe.  (4)  The  musculur  seuae  is  uuuibed.  Hy8teriiial  pQraly8i8  prcaent« 
iuany  variations,  Honie  Uiitonishiug  in  their  iuteuaity  and  duratiun,  and 
laating  soinetimea  hoitr»,  soTiietimes  vears.  The  terminatiou  takea  plače 
on  recoverv,  and  inay  be  Budden  »t  gradual,  or  iuay  give  plače  to  a  con- 
traeture. In  some  ca»ca  the  paraIyeLS  is  sy6tematic,  aud  ouly  aSccts 
certaiu  movcment^.  Hvhterical  paralysia  in  distingiiiahed  from  cerebrol 
paralyHis  hy  it«  imiguUirity  and  tho  iHt*!Maity  <if  th*;  8en:'Miry  disordere;  and 
from  organic  ]ianilyai.s  by  the  abnence  of  any  crmsiderable  njusoular  atrophy 
or  disordors  of  biie  rcUeses.  The  locale  of  paraly8i8  ia  varied :  with  a  mouo- 
plcgia  tlie  paraljsia  Ls  ilaccid,  and  the  limb  feels  inert.  The  »rn*ir//  disoTdfrn 
are  the  following:  iii  the  iip^ver  exlrRuiity  ihe  ana^.atlieaia  is  f.n  gigoi,  with 
a  slight  encroaehinent  on  the  tliorax  l>efore  and  behind;  in  the  lower 
extreu\ity  the  supcrior  limit  of  the  in»enfiibility  is  mnrked  by  u  line 
]Ni8sing  through  the  tbld  uf  the  groiu,  the  iliac  creat,  aud  the  insertiou 
of  the  glutouH  maximua,  leaving  uut  the  genital  organa  and  the  sacrum. 
Hemiplegia  is  the  ordinary  form  of  hysteri[!al  pandvsis,  vbich  affeots 
moat  frequently  the  left  side.  and  is  nocompjmied  hy  the  uharacteristic 
gftit  doscribed  by  Tudd:  the  lu\vcr  limb  ia  inert  aud  draga  like  a 
uaelees  meniher,  and,  unlike  organie  Iiemiplegia,  tliere  ia  no  ^a)wer  of 
inotion  or  circumdiietion,  and  the  feet  drag  on  the  gronnd;  bemiameatheaia 
.  is  alway8  obscrved.  "l^lio  faoe  generally  cacapcs,  tliough  oc!caaionaUy  it  ia 
affcotcd  in  tho  courae  of  })y.<itcrical  heoiiplegia.  In  ^k)me  rare  cases  tkis 
reprtidueea  the  Guhler  Millard  Kt/niptom. 

The  existi'm:e  of  hvsterioal  fiioial  paraly8i8  wft«  long  dotibtod,  but  is  now 
an  incoDtestable  faot.  It  may  be  accom],>«nied  by  tjtoiso-labic  hemi^pftsjn 
(fid/;  p.  121).  It  ia  8eldi:iui  very  acute,  being  more  frequently  a  pareaia  ratber 
tlian  true  i)aralysia;  it  bas  one  outstanding  eliaracteristic,  viz.  a  remarkable 
dittconnection  in  the  motor  faeulties,  th^  patient  bcing  able  to  laugh  or 
cry,  but  possessiag  no  power  of  voluntaiy  action.  Jli/stericaJ  parajdtgia 
in  sometimcfl  observed.  It  inay  1«;  aasociat-cd  with  a  flaccid  state  of  the 
niUHclcs,  or  with  rigiditv,  and  in  the  latter  čase  may  cloaely  aimulate 
Berioua  organic  diaeafle  uf  tbe  spine.  It  ia  difltingiiiahed  from  organio 
paraplegia  hy  the  abnenoe  of  subjective  i>ain8  and  by  ihe  particular  type 
of  antesthesia.  In  oertain  cases  puraplegia  simulatea  tabes,  "  hysterical 
psoudo-tubca";  tlie  OHaociatioa  of  tubea  \vilh  bystona  ia  not  otbervviao  au 
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exoeptiou,   the  two   maladle«  oftea  apjieariug  separatolj  on   thair  owd 
account  (h}'Btero-tubes). 

The  uocurrenue  oi  naralj-sis  nf  the  oculnr  imiacle«,  although  tidmitted  bjr 
certiitn  writ«rg,  is  pmMeiimiicaL 

Contrnettires  dcvelop  suddeulv  or  gradualiv  like  |iamlysis,  and  conaist 
in  motor  wcakocs»  uitd  |»cr8i.<ttcui  s^itruuiug  of  the  iint8cli>&  Tho  controo- 
ture  invulvefi  tlie  iiulugunistiu  musclei),  and  unl)'  reUxes  under  Lhe  intliiouct; 
uf  chloroforin.  A  ftegmentatj  ana'8thetio  zone  is  present  os  in  paral^ais. 
the  reflexcs  are  rarely  augmented,  and  cpileptic  tuniours  are  rare.  though 
thčru  Ib  h^sterical  treiiibUng.  A  coiiinum  furiu  uf  uoiitroolurc  iit  one  whieh 
in  »light  uiid  tlituippt;Ars  dtirtu^  .sleep.  Aiiuthtir  ty|>6  is  actMiunjiiLiiied  by 
tiousidenihlt'  hy|M!r;i-stht>8ia  wtth  8{>ontaMeou8  pai-o!KyKiiis  and  juiiti,  Inj^ttther 
with  painiul  ttnicstbesia  and  serious  disturtmnce  of  the  general  seDBihilitj. 
Coutruvtiuus  have  a  tendcncy  to  reiuoin ;  ii"  thoy  improv«  thoy  mtty 
/SMppear  suddeulv  on  the  alighteat  provocatiou.  Wilh  the  neuro>nmgcuUr 
Byateni  iu  a  state  nf  hy|h;rsenAibility,  a  ver)*  elight  moral  or  phvmual  nhock 
maj  ael  up  a  cuutnutture.  lii  this  ulas^i  of  patleut  ihe  U4>ntruuture  Bcuum  \m 
bo  waiting  to  he  imluited  ;  thi«  ]iei'.tiliarity  18  (uillotl  diathatis  of  cmitracture. 
This  Gt^iniracture  eAsily  revuaU  itseU'  liy  percussion  of  tho  teitdons,  by 
luassage  of  the  muBoIes,  by  fumdijBation  aud  coniprossion  with  fiBmaroh'a 
iMudagc.  Piathtsis  o/  contracture  is  not  uoutined  to  hysteria,  but  is  luot 
wlth  iu  ciiaes  of  organic  deganerotion  of  the  pyr<imidal  tmut.  Hysttiri(;al 
uctntr)U>.turH8  iiiuHt  not  Lie  coufoitnded  with  einuUated  coulracttirus ;  thiute 
latier  unlv  ouciir  ufter  u  grciit  ellbrt,  aud  betray  thcinselvee  by  tho  iiccelorv. 
tion  ol'  the  reM)>iratory  uiovemeuts.  Iu  orgauic  coutractures  tho  seuHor)' 
disorder^  are  idight,  tht;  tendon  reflesea  aru  tUway8  esaggerated,  and  the 
tibrdlary  twitching8  never  cease.  Hy8terical  coutraoture  evon  in  itaextemal 
as]>ect  diffors  maleriallv  froiu  one  of  organic  ohgin ;  iu  this  ktter  tho  rigidity 
is  ehght  aud  mar  Ik  overoorne  \vii.hiu  certaiu  limits,  vhoreas  iu  hystQrical 
conlTiieturu  tliu  rigidity  is  Huoh  that  it  canuot  be  overuoiue ;  thit  attitudu  of 
tbe  tiuili  in  airto  itiure  uxa;:;r^erat«d,  and  the  tlexion  more  prououtiood  thau 
in  orj^ftuic  contracture.  Oontractures  uiay  aiwurne  diHerent  ty|><)«.  As  iu 
paraIyMS,  hemiplegic  and  paraplegic,  wo  ahaU  ouly  mark  mouupiogic  and 
liiuited  contractureH ;  hemiplugic  aud  [loraplugiu  ty|ie>t  are  alwayH  accom- 
paniod  hy  a  slight  degree  of  paralyina.  W]ieu  thi*  oouiracture  involves  an 
upi>er  limb  tta  aspeot  is  eharacberistic,  the  arni  is  adducted.  the  ellK>w  beut, 
tbe  hand  utuy  he  closciL  or  o[>euud,  aud  the  tlugers  may  he  jihiced  as  if  they 
held  a  |wu.  At  nthur  timus  the  \vrist  is  stroiigly  bcnl  and  tht;  lisi  cliiaed. 
In  monoplegia  of  a  )oH'or  liuib  the  a])|K!araucti  is  ono  ttf  extiinKion ;  thn  con- 
tracture is  often  locaUiJed  to  the  hiut — the  hyslerioftl  club-foot,  in  whi<th 
the  tootf  are  somotimca  stretclied  out,  tKunetimca  curlud  in.  Ooniracturo 
of  tlie  iix\\i\v  is  rart!.  Aiuuug  tbe  uiutnicturus  cuutiuLHl  to  u  niutcuhkr 
group  WH  muist  uumtiou  the  very  rare  triiiunH.  the  gloisolal^iu  homispasiii, 
the  ootitri';turo  of  tbe  niusclos  of  the  oves,  hlepharosiMiam,  and  wry*neok, 
or  torticulhs. 

OtoAtiolalnc  ftemigpaitm,  already  refcrriMl  to,  ifl  froi|uently  ooujoiued  with 
jiaralrsis  and  gives  the  sutrerer  a  very  singular  ezprtiasion.  In  refKJsa  the 
iiKmin  is  tnnst^,  the  nasolabial  fnrrow  deepenod.the  oyohrows  lowerod,  and 
Hlight  musculur  trouiun«  agituto  tho  faco  frotu  tiiuu  to  tirno.  If  the  palient 
in  ordorcd  to  u|n;u  his  mouth,  or  to  hmgh,  or  pul  mit  bis  tongiD',  the  ifiNisni 
ItocouiOH  inUmse,  tho  ujkK)hihia)  furni\v  in  ctirliMl  up,  tbe  Uteth  aro  nn- 
covertNi  more  on  tho  ooutnioted  ude  tban  im  tbe  s»und  Hide,  the  t^iugiie 
iil  thrust  out  with  flome  inelinatiou  to  the  ooDtraot«d  side,  or  may  be 
pUBhed  ogainst  the  uheok    iuaide    iuAtciul  uf   pushod    ouL.      Tho    spasm 
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may  ostend  to  the  musclea  of  the  ej-elids  and  of  the  neck,  ancT^nccepuonal 
casesilisliilatenU. 

BlrpharosiHimi  iimy  exifit  aloue  or  in  ooiijimctiou  vvitli  the  glussolabitt 
hemiaiMisni.  Tln+ra  hre  varunm  fnrins.  In  the  climic  fnrm  tliere  is  a  (Minatant 
trembling  of  the  hall-close^l  eveiiiL  In  tlio  peniiancnt  or  tonic  form  the 
ejelid  is  foMcd  aud  ia  dilHcult  to  close  or  rais« ;  if  the  eyeliall  is  cxamined 
it  18  eeen  tu  roU  fraiii  side  lo  »ide.  Lu  llie  paeudi>panilyiic  runu  there  is 
slif^hl  jiUtsis,  vvithiiut  \vrinkhnc  of  the  eyt^Iid  "r  l*rct\v,  and  froiii  tiru«  to 
tinio  thcre  aro  slight  convulsive  qiiiv«?rs.  This  iaUc  ptosis  is  diatingtushed 
froni  paraljsis  oF  the  levator  pal|>el*ri»-  aiiperioris  by  the  lowering  of 
the  eyebrow  on  the  side  where  tlic  spHsni  exi8t8;  in  truc  paraljsia  it  is 
lowered  and  aiiinimpanit«!  wilh  ana!Hthesia  i>f  the  uinjunctiva  and  of  the  eye- 
lid.  CnjitrarturM  o/  the  fy<--muw//-«,  thoiif^h  rare.  do  exist ;  the  disorder«  of 
accoiumodatiuu  are  attributed  to  cjntraoture  of  the  Bnicike  muscle,  such 
disordera  aa  niont>uul«r  poljpia,  tjucr(:".;ei'lmly,  and  uicgaloi>sy.  lu  conver- 
geutaud  divergeat  Htrabi.smaii  the  coutracture  of  the  uiutur  i>cuUr  musoles 
inuy  aiiuukte  ophthabiiuplegia. 

Amung  uthur  h>ciil  contracturea  torticotlis  inay  be  luentioned;  in  this 
conlracture  the  twigting  of  ihe  npt^k  catiuot  be  pnnented,  a  fact  wbich  dia- 
tinfjuishes  it  from  i)iiralytiu  torticidUH,  a  invicb  rarer  disetise.  TorticoUis. 
whcn  a880L'iatc<l  with  subicelive  paiiis  ol*  tlic  mucous  membrane,  may  be 
niistakeu  for  cervical  cariea.  Coutracturea  of  the  uiuscles  of  the  truuk  givo 
riHe  to  RooHnmH  and  kyph(i«ia 

T!ie  Tiiotor  aflections  wbicb  we  have  stili  to  investigate  are  chorea, 
treinbhn^«.  sultarurr  sjiasms,  and  astaftia-abasia. 

Jff/stei-ifi'iclivrtii  beloii;^to  twucla8scs:  une  very  rare,  arrbythiiuc  chorea, 
in  wbii;h  the  i^eHturi-H  and  nioveintnitn  aru  dit«jrderly,  aa  in  the  chorea  i>f 
Syd«nhani ;  the  other  more  frequent,  rhythmio  chorea,  in  which  the  slioeks 
attack  the  limbs,  the  fooe,  the  neck,  or  the  haltof  the  body  (hemichorea). 
It  niay  be  thus  described :  a  seriee  of  regular  cadeuced  »houks,  fullowed  by 
paroxysriial  HU,  hi«tiny  ^enerallv  frinii  fifti^en  to  twenty  niiDuteB,run!ly  oneor 
several  day8.  Tho«e  rhythinical  co-ordinated  spasiiis  reprotluce  ge-stures 
aasociated  with  Home  action,  »ucb  as  dancing  (chorm  saltatoria),  awimming 
{ehorta  natatvria),  a  sniith  bcating  hib  unvii  (chorea  malitaloria),  (See 
artiule  "  Chorea."] 

Thf-  hjfstericai  tremhlviffs  foUovfin^  hq  attack  or  lit  are  g«jneralised  or 
liniited,  and  are  characterisod  by  an  inten&e  |»nhnnor]ihiHn],  causinj^  (heiii 
to  reaemble  ali  the  recoj,'ui9ctl  varieties  of  treniors.  Dutil  bas  doscrihed 
Heveral  leadin<^  tvpes :  Ist,  A  ty]m  of  rapiil  ot«riUalioiiH  (eijilit  to  ten  Hh[>cks 
\}er  BecondJ,  slight  bnt  continuona,  sujigesting  alcohobo  treuiorH,  and  the 
movements  iii  tiaaedow's  di&eose  (esophthalmic  goilre).  Sometimes  these 
tremora  are  assooiatcd  with  other  8yinptoni8  of  exoplithalmio  goitre,  and  the 
two  diaeaBeH  may  minulatB  each  other.  2ud,  A  ty]»e  with  a  niean  rhvthm 
(5J  to  Vi  ahocks  per  second),  albed  to  niemiirial  ijniverini^s  and  tliuae  of 
disseniinated  cerebro-apinal  pcleroais ;  ihia  trerubUng  whcn  it  attacks  the 
Iower  linibs  siniulatcfi  fpileptoid  tremora.  .'ird,  Siow  treniors  with  severer 
8hocku  (4  to  5^  ttbouku  pe:r  steoud),  rcsendiliug  tbc  trciubling  of  paralyaifl 
agitana. 

Tke  mhatorivs  spn»m  wn8  cloRoly  studied  by  BrisRand,  and  conHiats  in 
a  aeries  of  8ucce8si\e  coniraotures  of  the  extreniii)es  with  bendiug  of  the 
lega  and  Ihigh«,  fi>llowing  somu  exoitoijieut.  slight  nluick.  ur  agitaiion.  The 
patieul  U^apH  in  aa  odd  way  \vlien  hn  walkH,  as  if  lie  Imd  ou  bol  uindera ; 
the  inuHcular  fortie  is  intact.  This  Bpasri  is  geni'.rally  bilaterat :  if  tlie 
patient  1»  iu  bed,  a  slight  irritation,  percussiou  of  ttie  teudons,  or  twisting  of 


tte  foot  over  the  I^,  may  provoke  ihis  sposm.  This  dancin^  sjhuuu  mav  Ih» 
oomparčd  to  the  p<tramyorhmts  miUtiplex  and  eitctric  ch4)rta,  aa  both  am  in 
the  list  of  liVAturical  accidenl«. 

AUagia-ahaxia  tiiav  be  detined  as  iho  snppremiou  or  diKori^miMtion 
ofthe  oo-ordinated  movementa  concerued  in  walking  or  sbindin^'  uiinglii. 
As  may  bc  inrerrcd  from  this  detiiiition,  ii  usuallv  uHocts  the  Iowt'r  liml« 
and  13  rare  in  the  upper  liiubs,  wliore  it  betrujs  its  i*xiBteiice  in 
difhculties  in  \mting  or  drawing.  The  features  are  very  poouliar. 
The  patient  oan  leap,  run,  or  hop,   thougb    he  oannoi  walk   »r  staml 

Inpright.  Abasiu  nmy  exi8t  aloue.  Tltere  are  two  forms  of  aatasiu- 
^Msia:  the  one  ])aralytic,  in  \vhich  witlkiii;L;  and  »tandinj;  upriifht  ia 
impoBsible,  for  the  \e^  give  way  under  thn  |iatit>iil;  the  olliiT  tttriixiti,  in 
which  the  srniptoma  only  appear  when  ihe  patient  vishe«  Ui  walk  and 
sta 
5 


stand  upright.     Astaaia-abosia  has  a  tondencv  to  return. 
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Dysptuea  ia  frequent  in  h)'steria,  aud  mauitosts  itsclf  under  the  inlluencis 
^  euiutiou  or  »'Ithuiit  iiny  appareiit  uhib«.  Ita  aapeut  is  varinhlo,  it  i* 
>iuotiiiie8  dne  tu  a  spalni  uf  ihe  ;{]ot>tis,80inetiinestodiOlieulty  ^if  brL.'iil.hing 
ariaing  froiu  |taraly!iLs  ur  unntracture  of  the  diaphragm.  mori«  rrei.iuently  to 
iaehffpnoea  (Iroiii  170  to  180  respirations  por  minuto)  vrithont  unejisiiu^s  ur 
aooeleratiou  of  ihe  pulse.  The  hy»terical  tough  iuay  a<»x>iupauy  dy8piio;n, 
or  may  be  nn  iitolated  symptom.  In  not  a  few  ia^taDces  ihese  Bvniptttm« 
have  led  to  an  erroneous  diagnosi^  of  tuboruulosis.  This  cough  ha«  niarked 
fH?culiurities;  it  is  ra«piug,  resouaut,  withoat  cxiJCt.'.toratitm.  nirely  ^HTtua- 
neut,  aud  haliitually  p«ruxysiual.  The  lit«  niay  bc  isulated  or  yr»ni|R!d, 
and  fol]ow  a1way8  the  same  rhythni,  from  '-i  to  4  sliouka;  it  i»  rIi)'lhiiuuiL,, 
a  irue  et^uivaleut  of  the  liy8tcrical  altack,  aud  atcuiuimuied  hy  aiuiikr 
phcuomoua.  It  ia  teDocicus  aud  ficroe,  aud  has  apecial  variatiuna  of 
Bound,  oflen  reeembliug  a  dog  barking,  a  wolf  houliug,  u  hou  caokling, 
or  a  dove  cooing.  Tnese  pnenomena  of  lar}'ngiLic  apa^ni  «KWur  in 
epidemic  foriu  in  convent«,  Hchoold,  etc.  Wi[.h  thcHe  binisuis  (tf  esjiiration 
there  may  be  spasnis  of  iuspiratiou,  (itn  of  )-auuiu|^,  Bueeziug,  and  uu- 
conlrollable  laughler. 

Tlie  ditionk-rit  of  phr)nation  are  uukuv  aud  varioua.  In  the  tirat  muk 
coniea  hyater\raJ  apimnia,  whiGh  develops  auddenly,  and  is  u  verilabl« 
pure  motor  aphaša,  wiLhout  meuttil  impnirmout;  it  may  tjoiuulimes 
It;  Hceoiu[Muied  hy  dBafueaa  aud  eveu  ii^aphisL  Thin  diminler  hiu  a 
ueulnil  ori^u,  aud  in  unconnected  with  any  leaion  of  tlie  uiuttclea  uf  the 
tiingue  aud  lil«.  ^^  ""*y  ^^  *  l^^^g  tiine.  even  year8.  The  byBtoricjd 
tflammehng  whieh  preoodes  or  follow»  the  aphouia  rosults  from  veritaUo 
poly8}'lbibii:  ap!iaaia.  and  cau,  in  uiiiuy  iuatauoea,  bo  traeod  t<j  8|uuiua 
or  uontraeturea. 

In  ripkonia  the  )>atient  can  ouly  sfteak  in  a  Iow  vnit?«  or  wliia^»er, 
bul  arlJuulale«  well.  It  often  happeuu,  wheu  luud  ejM^jiking  ia  mi- 
]N)fl8ible,  that  the  i»mgh  ia  tKiuurotio  and  ttingiug  iti  |HifMible,  and  it 
abould  be  uoled  these  [luticntH  oan  talk  in  thcir  aloup.  Therc  ia  uon* 
tracture  or  |uiralyBiB  of  the  vimuiI  corda  PhoHopKoHa  ia  Ium  comuiun, 
and  conaiMrt«  in  a  fear  nf  f^ieakiii]^  too  loud.  In  thi:)  conditinn  the  patient 
oun  only  wlijsi>er,  aud  auy  louder  »[jecuh  brings  on  un  uttack  of  [»ain  iu  the 
htrynx. 
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DlSORDERS   OF  THK  DiOKSTIVK  OkOANS 

Gastric  hysteria  i.^  iinportaut,  aud  is  lroqueiitIy  the  forcranncr  of  other 
visceral  iiiauifD.sUtious.  I)y^kitifia  \r  the  luual  tVe^ueiit  pheuuinoiiou,  aud  is 
dne  to  SIUL8I1I  of  the  pharynx  and  OBSophagiis.  ContractnrBof  the^BSophagua 
betray8  itsell"  by  tbe  food  being  remrned  immediatelj  after  ingestion. 
The  initial  stage  of  (csophogia  ia  curious,  as  ccrtnin  soUd  fuodf)  paaB  euaily, 
althuiigh  lii^uidd  are  reJBcted.  BuuvBrtit  de^rlbes  a  atrange  ca&c,  iu 
whiuh  the  patient  hnd  uloniu  »pasiiis  of  the  luusuletj  nf  the  phu,iynx  repealed 
30  or  40  tiines  a  minute— a  conditiou  -ffhich  he  regarded  as  hjsterioal 
oesophagia. 

Hi/sterkai  vomUint/s  olleu  result  from  cuntracturo  of  tho  stomocb. 
They  begiu  iiumediately  after  the  ingestion  of  food,  and  are  more  or  less 
contitiuous,  often  painloss,  and  folIowed  by  anoresia. 

Il^niericut  gtistralffm  ia  caused  by  au  hyBberogeiiic  zone  in  the  stomach 
or  gastrio  region.  The  recepbiou  of  tuod  causea  vialeiit  paiu,  often  in 
paroxy8m8,  a(;eumj)aniei.i  by  palpiiation,  dyBpnaja,  rel«hiiig,  and  hiocough. 
This  is  a  rcul  gaatrio  nttaok,  somotimes  so  violont  as  to  clo3ely  simulate 
B  guatrio  criaia  in  locomotor  aUixy.  Wlien  there  is  gaatric  atony  the 
Beu3(iry  diacirderR  an;  slij^ht,  fix)d  ia  vomited  aorae  titue  after  ingeatinn,  and 
tlie  patient  HtilTors  from  a  feeling  of  repletion  in  the  stomach.  HiPinate- 
nitisis  sometimes  appears,  and  whcu  accoiupauied  by  pain  may  be  attrihuted 
to  uJucratiou  of  the  sLomuch.  This  Hyiupt[>iu  is  not  imoommou  iu  hystoria, 
oud  ia  called  hi/sterictil  ka:moTThnijic  pitnele.  Mathew  and  Milian  have 
deacribed  the  rejeotion  froni  the  iiinuth  of  a  certain  quantity  of  bloody  fluid 
(generally  in  the  morning),  rod  aud  acid  like  oiirmnt  .juiee,  and  oompoeed  of 
ten  paita  aaliva  to  one  part  blood.  Tbe  appetite  is  pervertod,  aouictimes 
raveuous,  njtire  (iften  anc)rexied.  Anitrej:ia  in  the  name  given  to  tlie 
•8ydteniatic  refusal  of  food,  and  in  some  oases  it  ia  a  grave  and  most  trouble- 
8ome  Hymptoin.  Tbe  patient  refusea  to  eat  cither  Irom  caprioe  or  disgust 
virith  life,  or  from  otber  cause  vfludi  the  patient  uauuot  define.  Anoresia  is 
UBually  total,  but  it  niay  I«  partial  and  refer  on!y  to  certain  food&  It  is 
Bonietimes  variable,  tran8itory,  and  slight,  and  at  other  times  just  tlie 
npposite.  and  is  then  jicooinpanied  by  other  6ym]itoms.  tbe  chief  of  \vhich  is 
H  slight  dcgrcc  of  mcntal  excitouient.  Latcr,  a  stato  of  deUiUty  foUovvs,  tbe 
patieut  keepa  his  bed  iu  a  Iialf  couiutose  atatc,  the  uiuaclcH  of  tbe  neck  are 
IMiraly8ed,  the  extremitie8  are  flacoid  and  cnld.  be  beconius  eniaciated  to  a 
akeloton.  It  haa  long  been  matter  of  Ijelief  that  by8terical  patienta  can 
live  without  cating,  but  this  is  cn*oneoua.  Tbe  atate  of  the  digestive  secre- 
tion  of  byatei-ical  patientu  iti  variable,  the  guHLrio  jiiice  being  »onietimcs 
normal,  Hometime))  weakened  in  ita  digcativc  action.  (See  article  "  Neur- 
aBthenia.") 

Tbe  intestinal  phcnomena  are,  as  a  rule,  leas  notioeable  tban  the 
gastrio  pbenomena.  Consti^iation  ia  the  rulc,  but  aomotimcH  attacks 
of  paroxy8Uial  diarrhfi^i  coinuide  with  tlie  vomiting.  A  luuuous  enteriti« 
mav  he  niot  with  in  these  patients;  eructation«  and  flatulence  may  1« 
lierjielual,  and  almost  rhythmical.  Tyuipanites  is  8i:>ocially  important 
from  ita  frequent  ocuurreiice  and  ita  uften  niislaken  diagnoaia.  When 
pronouuoed,  the  abdomeu  ia  8woUeu.  jminfu!  on  palpation,  and  porcuaaion 
gives  a  tyni{ianic  sound,  tbe  broathing  is  laboured.  food  ia  voinited, 
and  tbe  patient  niay  present  the  appearance  of  tuljerculoua  peritonitia. 
In  the  ]Miroxygmal  form  the  aapeot  is  that  of  auute  peritonitia.  the  visage 
is  (lrawti,  the  vuuiitiugs  ure  peraiabeut.  couHlipatiou  i8  ottstiuate,  and  there 
ia  iL  goud  deal  uf  fever;  thia  ia  h^stcrical  pseudo-jKrilonitU.     At  other  tirne« 
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the  hvsterieal  phenoineDa  siimilute  fiecjil  voiniting.  Tyiiii>iimtia  niay  be 
lucal,  aml  givčn  rise  lo  Biiiall  tuiiioiirs,  »ud  ia  Dot  iiifrc()ut.'uily  tlio  cause  of 
an  erroneous  diagiK««  of  ovariau,  gastric,  intestinal,  or  liejHitic  tiimnars. 
TjTiipanitis  also  givea  riae  Lo  p!}eiidocyesi8,  speciallir  in  thoso  woiiien  who 
crave  for  ohildren,  or  tboae  who  dre&d  having  them.  An  6xatniDatiun 
under  chlorofonn  aloue  cau  hoIvc  the  ^ucstioo. 

Intestinal  liyHteriH  octuaiouaUv  takea  ihe  form  of  appeDdiuiliB,  the 
spuritms  appendicitis  of  HriHsaud  ;  recital  Rpaanis  iiiay  aimiilate  strictiirc  of 
the  rectuui.  Before  passing  from  the  digestive  dieorders  we  miist  moutiua 
fal(«e  hopatalgic  uolia  of  hyHterical  origin.  By  some  vvriten  juuDdico  is  said 
tu  be  cauHed  liv  a  aiiuilar  »pašni  of  the  biUary  pa^sagca 

Gekebativk  Oroans  AKD  OaCANS  OF  Skcretion' 

JHsordrrs  of  the  i'rinarr/  S^s/em. — As  we  Rhall  later  gtudy  tho  disordera 
of  BecretioD,  we  shaU  dow  coutlDe  oiir  attention  lo  the  phenoinemi  conuectod 
witb  the  organa  of  excreti(iD.  Simain  uf  the  tirethra  is  a  not  iuTre^ueiit 
Bpnptun)  of  hyHteria.  and  vrhen  attended  hy  aligbt  hiKUiaturia  ni«y  be 
erroueoualy  diiignosed  as  renal  coUo.  The  bUdder  may  bc  the  poiut  from 
whii;h  jHiinfu!  plienuuioua  ariae  (cytitol;;ia).  Ineouliiieuee  of  urine  ia 
uncommon;  retentioii  of  nrine  ia  mut-h  more  fn-cjucnt,  caused  soinetimes 
by  spasnis  or  sonietimes  by  iiaralytic  anirsthesia  of  the  iinicous  membrane 
of  the  bladder.  To  Dest  what  fonn  of  retentioD  exist8,  cathetcrism  must  be 
resorted  to.  If  the  bladder  omptiea  8lowIy,  the  wator  only  coining  drop 
by  drop,  pHralyais  iB  inditated ;  wlute  in  spasm  uf  tlie  noclc,  when  the  obstacle 
is  passed  there  is  a  mah  of  urine.  Thin  8]i]isni  of  the  neck  of  the  bladder 
niay  be  mii^trtkon  fur  stnotiire  of  the  urethra. 

Diaordtr&  »/  tke  GtnUai  Oroans. — In  men  hvstcria  is  rarely  to  blame  for 
[genital  disordera,  except  teRticuIar  Hmestheaia.  Mauy  vritera  have  8bown 
^he  p06mbiUty  of  an  hy8tericttl  opididyni)tis.  In  the  caso  of  womon  the 
eevere  nouralgic  pains  of  the  pelvis  deac^ribed  by  varioiis  physician8  ougbt 
to  be  aaurilted  to  ueurotic  ovaritis.  Disordera  of  menstntutiou,  amenor- 
rhcca,  dyHiti(morrha'a,  aud  membrauous  mctrorrhagja  aru  frei|U(*nt,  and 
hyaterical  attack.s  have  an  inrtuence  on  tliettc  diaordera.  Vaginisnius 
may  exi6t  alone  or  conjoined  wit)t  a  rectal  spasnt ;  8exual  exces8  is  uut 
Buch  a  promineDti  featuie  as  is  otiten  supposed.  Indeed  it  is  not  uucommon 
in  casea  of  auu-athesia  of  the  mucous  membrane  to  find  hysterical 
patients  qnite  indifTerent  and  inmmaible  to  aexiutl  relativna 

Disordera  of  Stcntion. — A mongthcae  disordera  may  be  namcd  salivation, 
gahutorrhiea,  hj/j/eridrosia,  general  and  local,  and  laatly,  polifuria,  whieh 
meril«  a  ti]>ecial  study.  The  polyuria  whic-h  foUow8  a  uonvuUivo  {^t'm»  bos 
long  been  otiwn'ed.  It  bas  been  augge^ted  thal  penuaueut  jKjl^tjna  of  an 
hy8torical  nature  can  be  indnced  by  liyimotiKm.  and  proofa  of  this  abound. 
Tlie  <)itautit.y  of  urine  passed  is  considerablo,  at  least  ten  to  ninetei-u  litrea, 
aod  JIH  iiiucli  U.H  twenty-niuo  Htres  bciug  passed  daily;  ]wlyphiigta  and 
pulydipsia  are  ita  uaual  attendauLi.  and  give  the  inipreaHtr>ti  of  dialictos. 
rolyuha  is  a  aerioua  and  obatinate  aymptniD,  and  ia  uauallr  wor.it  m  men. 
At  other  times,  iastvad  of  being  oxfl^genited.  the  t1ow  of  nrine  is  dimiuishod, 
there  in  iarhuria,  somebimes  simply  oliguria,  sometimes  alutoat  LotJil  anuria ; 
oven  vhen  the  KU)n>enaiou  of  the  ilow  of  urine  ia  liomplete  nu  urmnio 
ByniptomB  apjiejir.  Viturinua  phenotnena,  Kucb  ax  vonutings,  Bweuting,  and 
diarrl)u^t,  are  tiot  uncommon,  the seoretionsuauiLllv containingan appnt^iable 
quuntity  of  acid  and  carbonate  of  anunonin. 
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DlSOKIlKBS  OP  ClRCUriATlON  AND  TrOPHTC  BiSORHKRS 

Hy8tcriuul  patients  often  compbtiu  of  diflerent  ciirdiac  truubles,  palpila- 
tiouH,  uud  aiujijvt  ptctorU ;  theae  dillcr  frotu  dr^mic  atlacka  of  augiiia,  in 
that  tliey  ar«  llie  resiUt  of  exuitei]ieul  aud  fati^ut;,  and  la«t  snme  tiiiie, 
Sometiiiies  pain  wit!i  cutan«ou«  irritacion  is  tlie  doniinant  plienoraenon 
(ncural^^io  form),  somctimea  \'a8o-raotor  plienomena  ai-e  the  most  prouiiucat, 
Llie  face  bftjomiiig  pjile,  tliin,  aad  Uvid  (vaso-motor  Ibrm).  Such  au  aLtack 
nmy  t^riiiinate  with  delinilc  cardiac  pheuointJUii,  uotahlv  iiicroased  pulse- 
rate  \vith  t.i;nclfinc'y  to  hvhuojh?  ;  in  otlun-  cjises  it  terniinates  in  a  hurst  of 
tears  or  laugiuer.  Oiher  vuso-iuotor  sjniptoms  are  commou,  more  especiallj' 
Husbing  aml  pullor  aud  c^treme  seusitiveness  to  c;old. 

Dcrmvijrajihism,  often  met  with  in  ollier  uorvuus  flffBctioiis,  is  \vell 
known  in  lijsteria,  and  is  eaMLly  dtiiiiunatrated.  It  we  draw  a  line  alonj; 
tlie  skiii  witli  the  point  of  a  peiicil  an  artiticial  nettle-rash  B^>eedilj  develops. 
This  takes  tha  form  of  a  broiid  baad,  the  oeutre  of  wliioh  appcarn  pale  and 
cedoiiiaUms,  vvith  a  zone  of  conjjestion  oa  fillicr  side.  Tliis  mii_v  fiequeiitl}' 
be  dcmottstrated  alter  a  conviilsive  attiiuk.  (Jeitain  hjBtcrical  subjocu  art- 
in  a  Htate  uf  vaso-mutor  diuthosia  analogous  to  diaLhesia  of  contructure. 
At  a  more  advanued  Hta;;e  the  ueuru-vasculur  dlHordura  cxpr«.«4iD  theniselves 
l»y  local  asphyxia  uf  tkr.  rxtrpmities,  fryt.kri>mfla{gia,  and  lastlv  heemorr/iaffin. 
EcohjmosGs  nia)'  develop  under  t!ie  ekiii,  appearin«;  equally  on  tho  octiJar 
mucous  mumbrauc  (tcars  of  blood),  nasal  (cpi8Ea.xt8),  aiiricular  (olorrhagia), 
veaic-.al  (hiiimaluria),  uturiiie  (meM-urrhagia).  Tu  thia  liat  of  vaso-motor 
<U8or(ler--i  b]oody  swMat8  fall  tu  bo  addcd. 

The  trophic  iroubles  are  no  less  intereating;  anion;;  them  are  buUcus 
eruplkms  of  tho  pustular  varioty  prosentinji  Bomctimes  tho  appcarauoe  of 
|mtnphi;^us,  s»metimi;.4  ttiat  of  zouai  or  huriajs.  TluiBft  have  lietin  di;Hcnl«il 
jiB  hysierical  cczHoia  and  htirjies.  Pij;rini?ntary  sLains  Bometimos  develop 
aftcr  some  mental  emntion  ur  crisia.  But  the  most  ini]>ortant  cutaneous 
trophic  disnrdors  in  hysteria  aro  oedema  aud  >;aujL;reuo. 

Hifstcricai  adcina  isalwfty8  uuilatcralaud  Uiuiled  U'  oue  limb;  ii  is  ver)' 
rarely  general,  siinulating  fi-nu^iurcM  ;  it  apihi-iru  ctft^n  in  liiuba  already  the 
Buat  of  liysterical  contraotion.  The  skin  attieded  by  a'deiiia  i«  smooth  and 
shiniij;^,  thocoluur  doepblue  or  violet.constitntinji  theso-called  bluecedcma; 
tlie  local  lemperatuni  is  lowered,  the  a^demu  Ls  hard  aud  duiis  not  yield  t« 
preaaure.  Hlue  ledema  laataa  lonjj  tiiue,  genendly  severni  yearH.  ffi/sltrmiJ 
ffangreii(s  may  he  flyminetrical  and  attaok  the  eKtreinities ;  they  are  most 
lrequcntly  in  i.solated  plaque».  Tr«jphic  diaordem  alw>  attflck  the  cutaneous 
appundages;  it  i»  noticcd  that  the  hair  ialls  out,  aud  the  tuoth  aud  uajls 
becomi'.  friable, 

The  trojthic  tronhlcs  which  attack  tho  utenis  doservo  special  attentioD. 
The  kj/alericid  icofiO  cousista  in  a  temp<jrary  or  permauont  oulargement  of  the 
organ,  coniing  011  8uddenlyaud  nccompanied  by  uonuidcrable  hy^>enL-sthe8ia 
of  the  skin.  The  eolour  of  the  skiu  may  be  nonujd,  or  rod.  or  eveu  viulet. 
In  oertain  rases  considerable  ti^lema  i«  preaent,  and  give«  the  feuling  of  u 
tumour.  lu  iiiany  iustaneea  of  hy8terioal  ewellin'i8  of  womb  or  breast  the 
patiout  in  operated  ua  under  ihe  irapressioa  that  there  iti  a  malignaut 
growLh ;  the  aualog}'  with  caucer  iu  madc  i-omplete  wheu  Lhere  is  u 
gangrenouB  plaque  on  the  Hurlaue  of  tliB  solid  u-dematon«  arHti.  Thia  form 
of  irophic  disortler,  like  iitdema,  may  last  a  long  timo.  Trophic  dia- 
orders  not  ouIy  attack  the  skiu  and  miboiitaueous  oellulary  tiasues,  but 
even  involve  the  musclcs;  muacuiar  hyderkal  afrop/iif  la  more  or  Ies8 
canHidenible,  aud  i»  not  acuumpauicd  iu  the  majority  uf  caaea  with  auy 
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iuc¥iificA£kaiii  of  )dio-mii9cnW  exc3tJthilitT.  Tbe  t-Jectric  onntnculilT  ia 
genendlv  diminisbed,  bni  tbe  reacuons  of  d^^eDeration  do  not  oft«n 
appear  in  tbis  form  of  mn^nlAr  atrophT.  This  An\>}>hT  aometimea 
derelt*];*!«  alcme.  but  more  £reqQeni]T  foU.ivs  faT-aerical  faemiplegu,  or 
moDOjile^ru.  Tbe  wbole  liml«  mav  lie  affected  ar  <mly  «  ponSon,  and  it 
reiquirets  a  lon^er  tiiDe  u>  reccirer  tbaii  a  caae  of  simple  faTsterical  panl^sia. 
The  lendcms  are  tdao  snbject  t-o  trophic  trcmliles.  ni>ro~tefuiimou*  reJraciions 
mar  Ktniinue  ai^<er  tbe  paralTa-i  and  ccmtract-uTes  have  disappdared;  tber 
are  aoinetimes  aocomji&iiitid  by  tbe  thickening  of  tbe  so^  tiasues  and 
neoessiiAi«  sor^cal  isterTenuim. 

lMsciiU'11:^  OF  Gesoial  Xmanos 

Genend  nutiiiicoi  can  l>e  moditied  in  bTi;cena  in  certain  diracticHia. 
I:  bas  l(»mr  l»t*n  liebeved  tbat  duiinii  tbe  {tarosrsms  of  brst-eria,  notiition 
is  camad  ctn  onder  otber  tban  niinuM]  cvtnditions.  This  is  not  tbe  caae :  tbe 
charati^r  of  tbe  secretitais  jiToves  tbai  in  bvsteria  tbe  nutrition  is  narmaL 
Bat  I  bere  is  it^iuie  ab-eration  aft<er  tbe  artauks:  an  ezamiziation  of  tbe  mine 
jtrove*  that  nutritive  cban^res  t  ben  differ  from  tbo#  in  a  normal  state.  Tbe 
alteraiions  oltsenbd  are  tmmin-^tnlT  called  ibe  vrinarif /ormuJa  if  hystrri.a, 
If  tbe  miuf  «tlle(5t-tsd  in  tbe  rirenTT-four  bours  after  tbe  attack  be  examined, 
tbere  is  fi*and  a  raduc^on  i*l  tbe  avera^re  am<.>nnt  oi  uric  acid  and  pbospbat««, 
with  invtirrii<.in  ^tf  tbe  fitnuula  of  tbeite  larter.  Tbe  toiai  sobd,  wbicfa 
nonnallT  averaiies  from  4C'  l^i  52  ^irammes.  is  ltiwCTed  to  35-38  gramrnes ; 
ihe  urit-  is  luwered  to  13  gr.  insT«ad  c»f  lieing  20  ^.:  tbe  pbos{:>boric  acid 
is  1"2  ^.  inst«iid  <»f  2-2  jn"-.  as  in  tbe  inMT-}iaroxTsinal  period.  "NVbilst 
in  n<4T[ud  urine  tbe  soluUe  ]>bos(tbaT'es  and  alkabes  are  a£  1  to  3,  after  tbe 
attack  ihev  are  as  1  to  1.  Tliis  mctdiiication  is  calltHi  inversioD  of  tbe  pboe- 
phatic-  foniiubi:  tbe  same  urinarr  formula  is  fouiid  in  attacks  of  ^lartial  or 
vrdinarr  ejtilejisr.  cb(trea.  delirimn,  Ktuj»ar.  and  trtLer  mental  disordera. 

1  be  studv  tif  general  nutrititm  leat^  us  to  oliat-ne  hysUricoU  fever.  Its 
esistenc^  bua  lieen  dii^mt-ed.  as  a  lever  can  l*e  bo  easilv  simulated,  bat 
retient  re^arches  unduubi^dJr  prove  its  existenoe.  Tbe  variations  of 
lemj«erdt  ure  are  ideutical  wiib  tbe  dilferent  kn'  »wn  furms — remittent, 
intennilteut.  ct»niinuous.  and  aomeiime>  polvmtffphic,  changing  qaicklT 
freui  inienniitent  t.o  t)ontinm.»us.  Tbe  rise  of  temperature  may  be 
considerai-le,  reatibing  41',  and  even  more.  Fn^m  a  clinical  jioinl  of 
\"iew  tbere  are  lw<.'  verr  distinct  furins:  one  in  wliicb  hj-pertbermia  eiists 
alone.  wiilu»ui  otber  Kvmiitoms. —  the  so-called  bvslerical  fever — oftea 
aocx»mjiamed  witb  oonvul-d^e  pbenomena :  tbe  other  form  is  aooompanied 
bv  cvrl-ain  viiKjeral  di»*rdern.  and  lumulateH  otber  maladies,  sucb  as  ty|»hoid 
fever.  lut-nin^lis.  (»ulmonari-  tul«erful'.ii*is,  j*rit<jijilih,  and  malaria.  This 
hTsierical  iever  djjl't;r>  fnim  iDleclious  fever«  iu  it*  irre;rubirities.  tbe 
aiisentf  nf  tbe  uKual  serious  K-Tmpt-'-ims.  aud  its  resistanf^e  to  aDtijivretics ; 
it  *ib*iuld  l»e  ooncdderod  as  etjuivaJent  to  an  altack-  Tbe  dia;j:nosi9  of 
bvst-erioal  iever  is  a  dia^*>siB  by  exdu4fion,  l>ut  it  should  onlv  !«  arrived 
at  ai't*T  careful  consideralioii,  ab  mauv  or;ianic  disf^rder-j  begin  wiib 
bTst«rioal  mami^Htations. 

l>iwi;i»EfcH  or  THE  Mestal  State 

We  have  ab^eadv  ({(•oken  of  tbe  debrium  wbich  followf4  an  brslerical 
attatk,  and  »t  hball  now  ntudv  tbe  mental  cmditioij  lielw«;n  tbe  j»aroxysmK. 
Tbis  mental  UL>uditiou  ib  one  charactenaed  by  m<jditicatiouH  of  memorr  and 
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will  povrer.  Derangements  of  raemory  are  frequent,  aud  CiUiBe  the  patient 
to  make  couflictiDg  and  contradictory  assertions.  Picrrc  Jauct  hua  luade 
an  exhauBtive  atudy  of  ajniiemi  and  iU  dUTereut  modiJicatmus.  (1)  Tt  is 
sjstematised,  not  confinc.d  to  une  yiven  jmrimi  in  the  lile  cif  the  individual, 
but  to  a  group  ul"  recoUections ;  lor  exHinpIe,  it  causes  an  individual  to 
forget  a  foroijfu  lau)5'uage  or  proper  iiamea  (2)  It  ia  looulistd,  und  liausea 
the  individual  after  aoiiie  severe  sliock  or  accident  to  fortjet  events  acuoin- 
panjing  or  precedinjr  the  event.  (3)  It  is  j^ueraUsed ;  the  iudividual  haa 
theu  to  be  laught  everythin^  like  a  child.  (4)  It  is  anterio-retro;^-ade. 
that  ia  to  8ay,  the  iiiiUvidual  torgets  eveuts  as  soon  as  they  huppen.  In 
8pite  of  tUiti  amueaia  ihc  iiitellcct  reniaius  iotact,  but  the  powcr  ol'  >iLteutiun 
is  enfofihled. 

The  will  ia  often  as  iniich  disturbed  in  hy8teria  as  the  ineTnory ;  aiito- 
matio  aotioua  are  uiicon9ciou8ly  ocoomplished.  but  voIuutQry  actions,  such 
as  a  uew  piece  of  work,  are  iinpcjsalble.  Thia  losa  of  ^vUl  powcr  is  very 
marked  in  hy8teria,  aud  esplaius  the  facility  with  whieh  llie  jiatiunt 
respoudn  to  sii^riJt^stion.  The  einotions  and  atVeiitions  are  often  disturbed ; 
BoiiietimeH  the  hy8ierical  patieut  is  excited,  eaiiily  allected,  aiid  B.\c;c'edrnj;ly 
irritable ;  at  other  tinies  he  is  indiftbrent,  »ad,  melanQhijly,  and 
depressed ;  in  both  tjaaes  the  emotional  reactioa  ia  exaggerated  and  out  of 

f>roportioa  to  the  caujse.  Hysterical  aubjects  are  sometiBies  acouscd  of  being 
iars,  h^-pocrites,  dipHOiuauiaos,  etu.,  but  theso  faults  ought  ratlier  Uj  bo 
plaoed  to  the  aciumnt  of  the  nieutal  degeneracy  resulting  froin  hvsteria 
than  asoribed  to  the  subject«  themselvea.  Tlie  qiie8tion  of  lej^al  responsi- 
bility  in  hy6terical  mental  truul»les  is  a  ditiioult  ono.  If  criminal  acla 
are  comiuitled  duriu^^  a  parosystiG  crisis  the  pcrsoual  irrc8ponaibility  ia 
i  neon  testa  ble,  but  if  they  take  plače  duiing  un  interparoxy8tit:  period  the 
personal  irrespousibility  is  not  qiiite  so  clenr. 

ClJNicAL  KoiiMS  OF  HvsTERlA. — Hvsteria  niay  appear  in  a  couvulidve 
fonn,  or  in  a  im'ni>sj7uytumutic  funii,  iu  which  čase  atigmala  should  I« 
Oftrei"nl!y  seamhed  f<ir  to  pntve  the  iliagnosis.  Tlie  clinicral  piotnre  variea 
RCcording  t-ti  a<^e;  the  cnnvulsive  reactions  are  less  violeut  in  the  old- — in 
whom  they  esist  often  in  a  luasked  atate.  The  caee  of  children  ie  difTorent, 
and  merita  a  spetJial  description. 

Infantilk  Hvsteria.' — InfantUe  hysteria  haa  very  special  manifesta- 
tiona  owing  to  the  brain  ctinditions  prRseiit  in  infiiney.  During  iufancv  the 
broin  develops  verv  rapidlv,  the  cunvulsive  reaetinna  are  numeroua,  and  at 
ihia  {)eriod  ihcre  ia  a  contimiul  growth  of  iiew  and  violent  sensatious;  the 
nervons  8ystt;ni  is  iu  a  atate  of  cunstaut  crvthiam.  Kducatiun  i»  an  all- 
important  factor  in  tho  nervous  developntent  of  the  child.  and  should  the 
parenta  be  of  a  changeable  and  unstable  character,  and  tlie  S6r\'anta  coarse 
aud  uniutelligcut,  the  child'ft  predisposjtion  to  nervoiii*  tlisorders  will  be  in- 
tenfiified.  Such  uiuisieH  aa  »buiTinal  phvsical  gro\vtli,  tivor-studv.  helrain- 
t-hiasia,  and  teftthing,  ali  tend  to  devehtp  the««  nervous  (iiRorders  in  the 
predisposed  siibject.  'Jhe  hy^toria  of  oftrly  infancy  mnst  \>e  distinguihhed 
fnjm  that  of  later  yearb  aud  adolescence.  With  the  uursUng  many  disordera 
attributed  tu  teethiug  are  rcallT  hyHtoriad.  J<iot  a  few  uervouH  di»on)Hra 
enonuntered  in  infamiy  \vhere  the  diHturbauue  exceedB  in  intensity  the 
degree  of  reaction  normti)  at  tbat  age,  and  whieh  eannot  be  explained  by 
an  intoxicatiou  or  infection.  muat  be  regarded  as  hvaterin.  ]f  during 
infancy  liysteria  ia  rare,  it  becomea  more  ctmimon  a«  the  year8  go  on,  and 
clothes  itaelf  in  veiy  curiou:*  forma.  *'Wlio  haa  not  seen,"  Hay«  Graucher, 
"  the  littlo  ones  of  fuur  or  tive  years  plaring  with  their  dolU,  and  already 
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^oving  in  their  shining  eres,  their  caressiDig  and  fdine  attitudes,  their 
coqDeti7,  and  their  malice,  a  neun"*pathic  tendenCT  onlj  requiiing  oppor- 
tunit  y  to  devdop  ? "  From  tbe  a^es  of  eagbt  to  nineteen  jears,  the  disease 
maj  develcip  vith  most  astounding  srmptoms,  bat  is  of  sborter  duration  than 
in  adults :  as  Charoot  sajs,  **  Hrsiem  bas  no  bdd  cm  a  child."  In  grave 
casee  infantile  brst-eiia  is  mono}^'mpt-amat3c.  Tbe  most  fregnentlj  observed 
pbenomena  are  vertigo,  oepbalalgia,  stammering,  fits  of  Tawning,  digestiTe 
diaorders  of  a  gastzic  nature,  polTniu,  and  astasia-abasia.  Trop^c  troubles 
sncb  as  ot^iema  are  not  unoommon.  Ociilar  disorders,  save  tbe  narrowing 
of  tbe  field  of  Tision,  are  aeldom  met  witb :  brpenestbesiA  goTems  to  tbe 
excIasion  of  ansesibesia.  Coxalgia,  tbe  maladr  of  Fott,  and  by8t«rical 
tortiooUis,  are  h&bitual  manifestations  of  this  bTperaenBibilitT.  In  a  less 
advanced  degree  brst-eiia  eipresies  itaelf  br  cerebral  irritation,  dreaming, 
ni^tmares,  and  ballacinations ;  tbere  are  also  digestiTe  tronbles,  vaso- 
motor  troubles,  and  specdal  psrcbic  conditicms.  HTsteiical  cbUdren 
are  precocious,  spedaUj  with  re^rard  t«  tbe  arts:  their  affectivities  are 
active,  but  cbangeable,  the  sligbt«st  impression  produoes  intense  reactions. 
eitfaer  jov  or  griel  Such  cbildren  bave  tendencies  to  be  and  dissimnlate, 
ihdr  eitraOTdinaiT  stal«ments  sbould  aeldom  be  bebered,  and  tbey  often 
give  false  vitness  in  oourts  of  jnstioe.  Manj  suffer  from  mania,  are  babit- 
naUj  melancholj,  and  maj  oommit  soicide  vitb  bttle  or  no  reason.  A 
oommencing  hjBteiia  produoes  tbe  grearest  nnmber  of  cases  of  simulated 
arganic  diaease.  Hjsteiia  can  imitat«  booping-oougb,  enteritis,  and 
meningitis;  cotain  cerebral  disotders  such  as  infantile  spasmodic  hemi- 
plegia,  certain  meduUarj  affections  sacb  as  spinal  paraljsis,  nervoos  diaorders 
Boch  as  epilepsj,  and  organic  disorders  such  as  intermittent  ferer.  It  is 
especiallj  in  cbildreu  tbat  neuiosis  is  best  simulated.  In  its  mildest  form 
infantile  bjst«ria  onlj  appe-ars  in  pejcbic  pbenomena.  Cbildren  oft«n  hare 
pallaidnia,  tenacious  prurigo,  and  nettle-rash ;  tbej  sleep  badlj  or  lethaigic- 
allj,  Btart.  and  tremble  at  the  slight«8t  noise,  and  are  frigbt«ned  of  tbe 
darkness.  Their  disposdtions  are  tligbt  j.  ungovemed,  passionate ;  thej  are 
jealouB  of  their  bnrthers  and  sistera,  bave  ideas  unauited  to  their  age, 
eioeasiTe  sjmpathies  and  antipatbies.  Thej  eat  badlj,  are  tbin,  vith 
bolki«'  ere^,  and  preaentKpften  attaoks  of  meningism. 

Il&GNOsis. — Tbe  diagnosds  of  brsteha  depends  on  tbe  preaence  of 
fttigma^k :  tbeae  abould  1«  sought  with  great  čare.  especiallj  in  iitonosjmp- 
T-umaoc  hjsieria.  Sbould  thej  be  vanting,  tbe  special  circumstances 
oaasii^  tbe  aocidenta  and  the  antecedent-s  of  the  patient  wiU  lie  of  the 
greaMS  ralue  in  tbe  diagno»&  The  ix«aibibt  v  of  an  organic  lesion  bas  t4> 
U'  carefullj  oonsidered.  It  is  iniix>ssible  to  shovr  bere  the  difTerential 
diagnosiB  of  hjsteha  and  aH  the  ili^trders  it  maj  simulate  :  \ve  shall  Umit 
ourselres  to  indicating  in  the  following  tablo  the  differonces  lietween 
bjBt«ria  and  epilepsj,  the  maladv  mi»8t  often  confounded  with  it: — 

Ej'ilffny  I/j/ftrrui 

It  shows  itself  during  the  first  fift««n       Ahliough  sonietimes  exiKting  in  child- 
jean  of  life.    Generally  there  bave  liood.  it  oftenost  npj^oArs  nt  the  time 

been  infantile  oonvuUions.  o(  pubert.v.  and  dtinng  tlie  tirst  por- 

tion  of  tho  adult  lifp. 

The  fits  follow  niglit  or  moming ;  the  Tho  attAck  followti  the  fall.  and  is  pre- 

patient   falls  without  any  previous  (^ed  by  an  aura.     Tho   imtient  i* 

wamiDg,  in  consequence  there   are  awnre  oi  tho  attack,  and  does  not 

Bcan«  on  the  face  and   skull  of  an  injure  himself 
epileptic. 
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JSpiitpgi/ 

The  l)eginning  of  the  lit  is  luarki^d  by 

an  inilial  svivuiu. 

During  the  fit  it  is  st-ldoui  nctcssar^' 
to  liciUl  the  pnlioiit  uiiei-}{t:ticnlly,  hia 
iiiuvciueuCs  aro  not  prolonged. 

Tlie  loss  of  consciousness  is  aUsolute. 
Tho  palient  cAnnot  pasHitily  Hpeak. 


Ktnotional  attitudes  cIq  not  exist. 

Thft  ilfiHiium  af ter  the  convotfiionB  is 
unreosoning  and  impulslve. 

At  the  ci-ists  of  the  attack  the  toiigue 
is  bitt«n,  there  is  iiivoluntarj  dfft;- 
caliun  and  iiiicturition. 

The  general  henlth  i&  dprnn^ed  hy 
Lh^Ke  fita,  and  the  condition  n  grave 
and  ft^voriiih. 

/Vftcr  the  fit,  torpor,  sleepinoas,  cur- 
vature. 

From  a  clinical  point  of  view,  one 
(inds  aft«r  the  bt  a  t-lse  in  the  ratti 
of  Ih«  tjxed  resiiiiiuni  of  the  iirt-a, 
chloriuo,  )>tdph»t«8,  and  phosphute«, 
witliuut  inveraion  of  tlie  formula  of 
tlic  lat  ter. 

No  hjBterical  Ktipnata,  no  (Vjrnianent 
narroiving  of  the  Held  of  vision. 

Hroraiden  ha^p  a  therapeutio  nction 
tnoat  undeuia\j|y. 

Suob  ure  thu'  chief  poiiits  of  tho  diaguoais  belvveeii  tliese  twn  iimliidiei 
AVith  n^gani  In  Lfift  diagnoMJaofhjatt^ria,  we  inust  hearin  mindtliat  thedisease 
may  uloaelj  siiiiulate  a  great  Taunilier  of  orgauic  diaeases.  In  doiihtful  caaes, 
even  vhere  Rti^^maia  may  Ite  pTe,sent,  it  is  necessarv  to  make  a  distinction 
betw«t;ii  iiiinor  sj-mpt-oina  and  ihose  which  ought  to  utcup^  tlie  firal  rauk, 
nauielv,  thi*  iuirruwing  uf  the  field  of  viaion  and  anai^theiua. 


lijftteria 

Tliere  is  no  initial  scream.  The  cries 
coimi  on  at  a  more  advanced  stage. 

The  j>ationt'B  movementa  are  so  violcut 
atid  proloEigud  that  it  is  ofttiu 
Decessary  for  scvoral  peoplc  lo  ho!d 
tlie  pntient. 

Tho  pntient  utl^ii«  eKcIaiuations,  and 
tionietinias  pronounces  sentenefts. 
The  c<Hi.si'ionsntois  cnino*  liack  dur- 
ing  tlie  plia&e  of  vjolent  movementa. 

Kinotional  attitudes  eiist,  a«  if  the 
pntient  were  acting  in  a  dreana. 

The  deliriuia  i«  rational,  and  can  be 
directed  by  spenking  to  thepatient. 

There  is  no  injury  to  the  tongue,  and 
no  involuntary  uefecationor  mieturi- 
tion. 

Thft  frequency  of  the  attacks  do  not 
alTcvt  tni:  general  health.  The  tem- 
perature is  noniial. 

Tho  attuck  ended,  the  pationt(ihow8no 
niurbid  piienouiena. 

Kram  a  clinical  point  of  view  one  finda 
a  loueriiig  uf  the  rate  of  tlie  lixed 
residuuiii  of  tlio  urea,  chlotine,  sul- 
phatcs.  phoHplinteK,  witl]  invorsion  of 
the  formula  of  the  latter. 

Besideji  the  attack,  there  are  stigmata 
and  permanent  itarrowiDg  of  tbe 
Held  of  vision. 

The  action  of  bromides  ia  nil.  or  in- 
ferior  to  what  thpy  ai-e  in  pipilepsy. 


TUEATVENT 

A.  Propkylcutic. — Hjrsteria  ia  au  usHeuliallv  her*iditary  nmlady,  and  anaes 
froiii  both  direct  and  indirect  lieredity.  l*«)'chJc  and  phjHioal  renicdies 
are  neccaaurv  to  oountcutct  the  etfect.8  uf  hysteria  in  an  individual  so  pre- 
disposed.  Eduoation  and  iiliytiical  e^eruises  may  do  imiuh  to  correot  a 
tendHm:y  lo  the  uouraaia  A  boy,  for  esuniplc,  »hould  bo  brought  iip  in  the 
family  cinde.  odueated  by  a  (iriu  andetjuahlH  inaster;  ali  exciting  literature 
tbrbiddeu,  and  phyflcal  eieruises,  snch  aa  gyninastio8,  riding,  8wimmiDg,  and 
hydrtttherupia;,euooiiraged.oaie  beiug  takcn  that  the  boy  doea  notoverdo  ihcse 
thiugH.  WheQ  tic  h  oldur  the  »traiu  of  exaiuinationB,  etc.  inust  be  avaided. 
The  ji^irl  Rv«n  more  thaii  Lli«  boy  roiiiiirea  a  \viHe  hoiue  ediicatiou ;  if  the 
mothcr  is  hij{hly  nervou«  slie  uhould  oontido  her  child  to  the  car«  of  a  good 
goverueas  or  judicioiis  relatives,  for  the  si^^ht  of  Ihe  mother's  uervous  out- 
breaks  is  bad  tor  the  chdd  aud  favuuiB  tbu  ueuiotiu  developrnout.    At 
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pul»eTty  ali  over-exciteraent  iiiust  be  avoided.  The  period  of  iiienstruation, 
vrith  its  psyohic  and  phyaiual  cbunges,  is  Iraughl  \viLh  pdssibUitios  fur  youiiff 
girl&  A  Bcvere  moral  ahouk  m&y  make  coiiiplete  pajcliic  and  phyaical 
repoue  nece3sary.  Ali  eKcitemunt  uud  romanooe  sliould  be  forbidden,  also 
eioessive  danoing,  etc. 

AmoDg  othor  oauses  of  norvous  du«>rderH  alooholic  siimuliiiLs  muBt  be 
gmirdcd  ugaiont ;  subjecta  sliould  \^  vtarucd  to  avold  atimulants.  and 
Hhould  not  enter  anv  calling  that  esjioflea  them  to  the  use  of  intnskanU. 
\Vith  the  prophylactic  treatraent  there  arison  the  que8tion,  how  far 
marriage  and  pregnaiicy  ure  influential  in  hy&teria.  It  is  an  old  sa)^ng 
that  mairiiige  i.s  the  curo  for  this  nialady,  but  thiit  ia  far  from  bcing 
proved.  If  iho  iimrriage  in  a.  li;ippv  one,  and  if  the  young  wife  ia  free 
fnjin  čare  and  Komiw,  it  will  certaiiilv  have  to  aH  ap]iearance  a  l>enefir.ial 
resiilt.  If  ninmage,  t»n  the  other  hand,  is  a  sonrc«  of  troable,  its 
influenoe  will  be  unfortunato.  The  faiuily  ought,  then,  to  be  made 
nware  that  marriage  ia  not  a  cure.  If  byaterieul  Byiiiptanis  havo  not 
developed  before  twenty  years  of  asje,  hy9tena  is  lesa  likclv  to  I«  so-rious. 
The  iuUueuco  of  pregnancy  ia  dcLatable ;  the  moral  iutlueuces  wluuh 
surmuud  the  aubject  havu  niuch  moro.  wcigbt  than  the  mero  condition 
itflelf.  Suckliug  the  iulant  shoiild  Im  fnrbiddeu,  an  it  exhaiiats  the  mother, 
and  the  milk  of  a  healthy  wet-nur8e  ia  of  far  more  value  to  the  ohild  than 
thut  of  an  ciccitable  mother. 

B.  General  TreatmsiU. — Hyateria  being  essentiallv  a  paychic  malady 
ougbt  thercfore  to  have  a  jitt/chic  treatmrnt.  'Ilie  tirat  ui»iidition  of  tliis 
treattuent  is  for  the  pbyaician  to  have  entire  uutbority  over  his  patient, 
that  he  raay  know  hi:iw  to  speak  to  him  and  securo  hi«  conlidence.  He 
muat  bave  s>^'mpathy  witb  bis  patient'H  HUJlerings,  and  be  able  to  aasure  bim 
of  the  eflicacy  of  the  means  uaed  to  cure  liim.  It  is  for  this  reaj^on  that  it 
is  oft^n  advisable  to  aeparato  the  patient  from  ali  outside  intitiences.  and 
]ilauQ  bim  uudor  strict  niedical  superviaiuu  and  uursing.  In  foct  it  is  boltcr 
that  the  patient  be  c<jinpletely  uwHy  froni  reUtivea  and  frionda  The 
dtinition  of  \u»  abstmce  ahoulil  vary  m..<;ordiug  to  circumatanri>a,  and  it 
Khnuld  l>e  «;i:intinued  fnr  aome  tirne  afier  the  abatement  of  ihe  dlKirder.  As 
the  cure  progreaaea  the  istilation  noed  be  lesa  oomplete,  and  the  patient 
may  graduaUy  reaume  his  ordiuary  Ubertv.  taklug  walks,  and  by  d^reea 
returniug  to  his  foniier  mode  of  lifa  tTnfortiiniitoly  thia  isolatioa  caDDOt 
alway5  be  aminged,  as  even  the  fricnda  object  to  it,  btit  gravo  oaaea  of 
hy8teria  oan  be  cured  in  no  other  way.  HrimotiHin  is  a  valuable  aid  in  llie 
trcatmenl  of  hyateria,  biit  it  muat  not  l*e  considorcd  a  jmiiacea  :  nnmUTH  of 
l)yat«rical  patienta  are  not  bypnotisable.  On  tbe  other  haud,  hypuf)tiHm 
itself  ia  not  without  danger,  for  repeated  aeancea  act  as  a  form  of  attack. 
It  is  not  imp4.issiblo  that  a  subject  who  bas  been  under  tbe  inHuenee  of 
bypuoti.siii  may  fall  baek  into  the  ttanie  atH'e  under  tbe  intliieuce  of 
HuggraLinii,  KUcb  an  tbe  liHiktiig  rtxeilly  at  some  i)rilliunt  o)>jtx;t.  Hvpnotiam 
in  itnvlf  i-t  not  a  treatmeiit  for  hvsteria,  but  ia  un  adjimi;l  of  the  greitteat 
value,  which  onght  to  1»  reaerved  for  specJal  eniprgoncie«  (conviiKiona, 
deliriuni.  |mralyHia,  spasms,  utc.)  Tbe  meuna  fulluwcd  to  producc  the 
liypnotic  aleep  are,  ateadUy  gazing  ut  a  brigbt  objeot,  listening  to  a 
monotonoua  noiae  fthe  tick-ttck  of  a  \vat<ili),  genile  rtibbing  of  ihu  eyeUdjt. 
]>n!isiire  ot  a  h^imogenic  zone,  and  ainiple  Ruggeation.  It  ia  during  tbia 
aloep  ibiii  Un-  KUgj^ention  niav  be  es^rciineii  at  tho  niomf-nt  uhen  the  patieul 
is  piungc<l  in  ihu  aoninambidihtiu  traiico.     (St-e  alj«i  "  Hypaoli«m.") 

Tht  gufjijfstion  to  the  ligUning  patient  dofturvcs  to  ouuupy  a  couafHcuoua 
plače  beffide  the  hypnotio  mi^feation.     The  pntiimt  l^nuHtA  gn)atly  )iy  tbe 
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BnggestioDS  of  his  medicftl  attendant,  whether  addressed  dJTectly  to  htmself 
or  overheard  wheii  uttered  to  someoue  neiir  Ima.  Very  often  on  liearing 
the  doctor  cmphiitically  statc  tlte  opinion  ihat  lio  is  much  lieltoraud  nearly 
cured,  the  patient  beliaves  it,  iind  half  Uie  biittle  ia  wuo.  Tliia  uujjgestion 
ia  rendered  more  efticaciauH  hy  tlie  adniiniHtration  of  harmless  mcdicines 
whioh  the  patieut  bebeves  to  be  beneficial  (bread  pUls,  rye  powders,  etc.) 
The  bluc  of  mcthylin  in  pillules,  because  ot"  the  colour  wluch  it  givcs  to  the 
urine,  is  valutible  os  a  means  of  suggeatioa  of  ciiro.  The  oxterual  treatment 
of  hyRteria  in  general  consJHtH  of  umgnets  of  ijietaln,  electriRition,  and 
hydrotherapia,  etc  Metallotherapia  is  based  on  the  behef  that  the  patient 
has  a  specittl  sensibility  for  one  or  more  metale,  which.  when  applied  to  the 
aurface  of  the  skiu,  may  modify  the  ana^sthesin  aud  the  coutracturea.  Tliia 
themiteutic  taea.sure  haa  ufteu  beea  advocatud,  bub  the  resulta  derived 
froin  it  are  verj-  disappointing. 

2%e  elcttric  treatvitni  play8  an  iniportant  and  reaUy  ethcacious  part. 
Statie  electricity  aets  Like  festbesiogeiub  aud  as  a  tonic;  it  can  l>e  used  in 
the  form  of  electric  baths,  or  if  it  ia  better  to  localiae  the  eloc'iricily,  it 
may  bo  used  as  au  electric  blast,  or  bnish,  or  spark.  The  electric  bath  ia 
f(>ll(i\ved  by  u  feeling  of  comfort  aud  a  disappearauce  of  the  amfsthesia  and 
the  aniyo8t!ieitn»i.  The  appetite  inijmivea,  and  the  digfistion  is  etronger. 
The  duration  of  tlie  seances  sbould  be  from  teu  to  nineteeu  uiinutes. 

Electrical  faradisation,  ivith  the  aid  of  a  briish,  acts  most  favouru.bly  ou 
iaolated  auaisthesiu,  or  when  placed  ovcr  paralysed  parts  or  contractures.  In 
cases  where  one  cannnt  have  recourae  to  statie  elt«tricity  on  accnunt  of  the 
want  of  proper  apparatuB,  generaliaod  faradisation  may  be  used  in^tead  with 
good  ellect. 

Galvauic  eloctricity  i»  inferior  to  faradised  electricity  iu  the  cure  of 
hy8teria.  It  ean,  liosvever,  be  used  benefieially  in  eases  of  loeal  trophic 
traubles,  niuscular  atrophy,  and  tndema.  Hydr<itherapia  is  of  the  greatest 
value  on  account  of  ita  aesthesiogenic  action.  The  cold  douche  is  advan- 
fcageous  in  battling  with  an^inia  aud  general  dcbility,  as  it  favours  the 
absorption  and  elimiuatiou  of  the  tberapeutic  factors.  The  best  mode  of 
Administering  the  douche  is  to  have  it  [M>ured  nn  the  h(Hiy  at  a  tempera* 
ture  of  8  to  VI  degrees  f<.ir  tlie  space  of  19  to  20  eeconds,  taking  čare  not 
to  project  the  jet  of  water  on  the  liead  or  the  hy8terogenou8  zoues.  Some- 
tiuies  the  culd  douche  canuot  bo  eudured,  and  iu  such  caaes  one  muat  have 
recourse  tn  the  Scotch  douche,  either  ^vitbout  transitton,  that  is  to  sar, 
paasing  suddenlv  from  a  temperature  of  35"  or  40''  to  a  very  low  tempera- 
ture, or  if  the  pjitient  ia  very  sensitive,  with  gradual  tmusilioii.  In  sjiecial 
caaes,  wrappiug  iii  the  wet  hheet  or  patting  with  wct  sheei,  inay  be  beneficial, 
but  these  nieans  Khuuld,  aa  a  rule,  merelj'  lead  on  to  the  cold  dnucho. 

Treatment  by  mineral  water8  is  not  so  useful  as  hydrotherapia ;  the 
mMt  highly  recommended  vaters  aro,  Keris,  Bivonne,  Itains,  Plombiirea, 
Luxeuil,  La  Malon,  \VUdbad,  Bagatz,  etc. 

Rfijimn}. — The  diet  ought  to  be  tonie  and  abundaut,  but  overloading 
the  stomacb  has  Ui  ho  avoided.  Tn  ^'rave  cafiea  certain  phyRicians  emplov 
a  niilk  diet,  as  in  the  ^eir- Mite  beli  cure  of  neuraethenia,  namely,  100 
grammes  of  milk  every  two  hours,  together  with  complete  rest  and 
isolation.  Ordiuarily  one  does  not  need  to  have  recourse  to  thia  r^ginie, 
but  it  ia  always  heat  tu  chouse  light  fooda  and  to  eat  often,  Hay  four  meala 
a  day. 

Medicinal  Treatment — There  is  no  medioinal  treatment  necessar/ 
in  ordinary  caaes  of  hy9teria,  the  internal  modication  beiug  purelv 
Bjmptomatic     To  calm  the  patient  alkaliuc  bromidea  may  be  given,  whiob 
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are  far  from  being  as  active  tis  iu  cases  of  cpileps}-.  Tnjecting  morphia 
should  te  avoided,  as  there  is  a  risk  ot'  histerični  paiients  bocomiog  morphu- 
maniacs.  The  diflerent  preparations  of  valeruia  (liucture,  estracl, 
ammoniated  valerian,  and  pi-eparations  of  zine  aud  quinine)  have  ali  ihe 
great  advantage  of  not  beinj;  prejudicial.  A  niimher  of  hyaterical  patienU 
j-are  anarmic,  and  in  their  čase  preparations  of  iron  nnd  ai-senic  are  very 
^valuable.  We  need  do  uo  more  than  mentiuu  the  surgiciil  treatment  liy 
ODphoTectomy  or  hyBtcrcciomy.  It«  euccess  Is  problematical,  aud  does  not 
compentuite  for  it«  nml  inconveuience. 

C.  Treolmtnt  o/  the  Atttuks. — \Vhen  the  attack  is  very  violent  the 
patient  must  be  guardod  from  injuring  bimself.  There  are  two  ways  of 
t-omluitiug  Lhe  attack  itsctf. 

1.  lii  the  first  rauk  imiong  the  meelianical  aids  musL  be  placed  the 
cumpresfiton  of  the  »patino frenHtrix  zone,  whieh  niuHt  be  HBarcIied  for  in  the 
ovarian  and  ep^astrio  regions.  In  order  to  toucU  the  zone  the  hand  must 
be  pressed  into  the  iliao  fossa,  aud  theu  having  overoomc  tlie  resiatauce  of 
the  abdominal  valls,  it  mtU  be  Hiifticient  to  place  the  two  first  fingers  on 
the  preaumed  scat  oi  the  ovary  in  ordei*  to  obtain   the  desired  effect. 

iunj  of  the  breasta  aud  na|»e  may  also  be  used  with  udvautage.  By 
itly  presidng  the  eyeball»  aiso  the  cffbct  of  liypnotic  Kleep  uiay  be  tried ; 
I  eleotric  shocks  at  intervala  may  arreat  the  crisis. 

2.  As  regardti  medicines,  the  inhaling  of  ether  aud  ohb.>rofnrni  must  be 
used  guardffllly.  In  very  bad  cases  chloroform  may  be  tried.  Bi-omide 
uf  ethyl  and  nitrite  of  amyl  have  also  been  luied  for  lhe  same  ubject. 

D.  TreatvK€iiU  o/  FarticulaT  AccidenU. — An^esthesia  of  the  nerves  and 
FMDsee  can  be  subdued  hj  bruflh  electricity  and  static  electncity.     l'aralyuiB. 

hovrerer,  preaeuts  grcal  resistauce  to  the  rcmcdies  omployed,  aud  it  is 
necessBTj  to  have  recourae  to  lmn»fer  suggestion  aud  matuuge.  In  cases  of 
contracture  the  medical  intervention  should  be  rapid,  acting  upon  the 
liyi»eneathetic  zone  by  the  aid  of  statio  electricity,  and  on  the  ano^sthetic 
tsonc  by  elbctric  faradisatiou.  Hypuotism  rarcly  succeeds.  Movemcut  of 
thi)  coiitractetl  limb  muHt  l>e  avoideiL  Any  applicittiou  of  ap{HintlUH  may 
aggrnvate  ihe  disorder.  and  there  is  the  risk  of  i»eruiaTieutly  disabling  the 
hmb,  and  tixing  the  contracture  paychically.  In  certain  coaes  aftor  the 
couLractiiro  has  disappearcd  rctructiou  is  ubscnod;  surgical  troatmeul  of 
tlivse  retiuetions  nliould  not  be  used,  other\viHe  there  may  be  a  return  of 
the  cootracturo.  Among  the  viHceral  disortler«  of  ItjHtena  it  is  imp<irtant 
to  notice  anorexia,  as  it  is  one  which  may  endauger  the  Ufn  nf  the  subject. 
Jts  pro]x;r  treatment  is  complete  isolation.  The  feoding  tube  oughl  not  tu 
1h>  used,  except  aa  u  last  resaurce,  for  the  patient  iiuiy  become  habituated 
to  it.  The  patient  must  be  forced  to  eat  even  by  threats,  and  there  must 
be  no  yielding  as  to  the  kind  or  quaDtity  of  fuod  tu  be  taken. 


Naturk  op  HvaTEIlIA 

The  queetiou  of  the  nature  of  hy8ieria  is  6ingularly  compUcat«d  and 
dillioult  to  treal.  .Vlthough  the  subject  haa  atlracicd  the  atleution  of 
uumoroufi  vrhtcra.  it  cannot  yet  lic  said  Umi  evei-yiliing  is  dear  witli  regard 
to  llic  explauaLiou  uf  it«  phenumeua. 

The  AticirntA— iJemocrAtfA,  PInto,  And  fljnpocratcfl — reifarded  thia  neunisis  aa 

iKking  oritrin  in  thn  atcniK.      Hip|>»rrAt<«ii  (lotinM  it  as  "a  'nnlfocation'  of  thp 

(tlt«ru»  »'hicli  rineš  to  tho  hcArt,  to  the  livrr,  t«  tli«  h)'pochnn(tnuTn,  to  l-ho  loiim : 

when  it  catntui  to  tho  hvur  it  pnKlucci»  suHbnntion,  int«rceptiiig  thi!  respiratoi7 
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path  which  is  in  tlie  beily.  .  .  .  These  sjTnptoras  oocur  especiallj*  in  spjnstcra 
Atid  iti  widowii  who  beiiig  ynun>c  and  havitiK  liiul  childreii,  ruiiiain  m  L'xpeotaQoy, 
It  is  hisii  tbiLl  tliry  become  pi^KO^nt ;  as  tor  thu  iiiuid.  hIic-  shuuld  be  iulvi.sed  to 
iourry."  Iti  ttiese  words  tbe  doctrino  of  llie  utcrine  origiti  v(  tlie  Hitiease  urid  its 
trefttraent  bj'  marriage,  which  hiut  beeu  ao  strongly  »dhered  to,  is  foniiulat«!  for 
tlie  Ht-st  tttne. 

Oalpn.  altliDiigli  Ailiiiitting  tln?  passil>ilily  of  hysteria  in  the  male,  associates 
tliis  mala<ly  iioii«  tho  le*«  witri  disordcrs  ai  the  uioruK.  Ko  no  lonpier  believea,  it 
18  tnie,  in  th«  risiiijj  of  the  uterus  tovards  tlio  hypoohondrium.  but  he  regards  the 
ayniptoraa  of  hysten.i  as  deperulent  on  displacementa  of  tlie  utenis  (aiitcro-vt-rsioii, 
retruver^ioti,  etc).  aiu)  on  i-t>tenti(m  of  the  meiises  resulling  in  a  general  intOKlca- 
Uon  of  tli«  orf^Jinisii). 

LuU-r.  duriiiK  tEiL-  Middie  Agctt,  ttio  vicws  u{  Galcn  wero  acceptccl  as  facts, 
Crtses  of  hysU.'i'm  wei-e  not  uncommon,  and  tlic  writtcu  and  illustrated  records 
froni  tbis  epoch  wliich  reiuain,  reijroduce  pictures  in  wliio:h  the  features  of 
hvst«ria  are  i*eadi!y  rorognise«!.  VniU-r  tlie  influcnce  of  prffdominajtt  religious 
irlcas,  tlip  hyrtt<*ri«il  siibio<*t  was  regardinl  a-s  a  sorceror  or  as  ono  possessed  ot  the 
devil.  Tlie  sti^niata  of  livsteria  wftrp  tlie  "signs  nf  tho  devil,"  and  thp  šole  thera- 
pnutic  measuie  enipluyetl  was  exorcisni.  Thus,  far  froin  niaking  pi-ogress,  tlie 
expUnation  uf  tlit!>  plienouena  of  liysteria  became  more  and  uioit  uUicuro.  In 
the  eiglit«enth  cetitiiry  the  utcrine  theorjis  reverted  to.  Kofimann  attribut#d 
hyKteHa  to  a  spiisinorlir  contrai-tion  of  ttie  utenis  ;  near(»r  tJie  pnssent  tirne, 
LonjuT  VilleiTia^;  in  IMO:;.  and  Landoijry  in  IS-Hi,  i-eganted  hysteria  as  the  con- 
sequence  of  uterine  truubie. 

In  our  owu  tirne  certtiiu  vriters,  if  they  do  not  admit  tlie  utenne.  stili  niuiii- 
tain  tlie  sexun!  orlgin  of  the  disease.  Certoia  surgeons,  few  in  nuniber  it  Ik  true* 
do  not  liesitat^?  in  Hcvcrc  casi"-'*  of  liystena  to  reuiove  the  ovarics  in  the  fotniile 
nud  the  tcsticlcs  in  the  male.  The  re.sutts  of  theso  aioc-e  tliaii  cluubtful  operationa 
do  not  give  BUnport  to  tho  soxua[  thoory.  Cases  have  been  rpoorded  ■where  trne 
iiyinptoms  of  ny8tei*iA  have  developed  in  nervous  females  who  have  undergone 
such  Ireatment  on  account  of  local  iliReaHe. 

The  theory  which  considors  hyst«ria  %a  a  nervous  disorder  which  niay  develop 
in  the  male  as  well  as  in  the  feiualp,  ia  of  relatively  rocent  date.  It  is  to  8enuert 
(1&72-Itf37)  and  to  Uharles  Lefrois  that  we  owe  the  conreption  of  hysteria  as  k 
diaeasc  of  the  nervous  8ystciii,  a  conception  »till  very  vacuc  und  very  crroneoaa, 
bince  tht*  last-named  author  attrihut<Hl  its  symptoiii»  to  tne  prt;»encc  of  a  coHec- 
tioii  of  fiuid  withiii  the  heiul.  It  Is  nono  thu  les«  a  st(.'p  |orwiinl  tovai-ds  the 
humornl  tlieory  of  Sydt*nhaii),  »lio  litis  giveii  a  jxTf«!ct  diiiical  description  of  the 
discasi* ;  for  he  i-ettanh-d  hy»toiia  as  a  consoqiiortco  of  debility  of  the  nerveB,  of 
impovenshment  of  tho  Huids,  of  a  die.tiirl(ance  of  the  (■*/»■»>«  nniuiaujr. 

in  the  ninett^enth  centiiry  tlie  nervous  tlieory  of  Iivsteria  gained  ground 
through  the  works  of  (Jcorgct,  Brachttt-,  and  Rn<|uetait.  "  Hysi*'ria,  sixys  Brochet, 
"is  a  ueuro&is  of  the  ci'nlral  nervous  syt4teni,  wliioh  d(^o]ai*es  jtsolf  more  or  lena 
8uddcnly  in  attacks  of  general  eloiiic  convulsions  and  by  the  sensation  us  if  a  bttlt 
»ere  nsing  In  the  tt-sopljiHius,  at  tlie  Iowor  i>art  of  whit'h  it  settles,  llireatening 
su llbcation,"  As  one  w"Os  oy  thi.s  dcljiiitiuti,  the  autlior  lias  only  recognised  the 
eorivulsive  fonii  of  hysteriH.  Through  Briuuctitit  tlu'  nuostion  expandfd  and  the 
nervous  theory  o%'olved.  He  j+ought  to  expi«in  not  only  ihe  Iransieot  convuUive 
phenoioena,  but  also  the  persistent  syuiptoins ;  he  showed  the  part  which  the 
enujtions  play  in  the  diseaHe.  "To  me^"  he  Rays,  "hyst<»ria  i«  a  neurosia  af  tho 
brain,  the  fiynipt»inis  of  which  ponsist  in  7>orturliAtion  of  tlie  \ital  acts  vhich  serve 
to  manifest  tho  affectinns  .ind  tho  pa^sinnn."  Thii«  conroption  is  an  iidvance 
toward8  the  theory  by  which  hysteria  is  regnrded  as  a  cerebral  disease,  a  disorder 
of  the  niind.  The  credit  of  shovring  tho  itnportant  part  vhich  is  phiyLd  by  tbe 
"fix«i  idea"  in  tho  pnMluctiuii  uf  the  various  «yniptoins  of  the  ncurosis.  uiore 

fiartit•ulm•ly  in  trauiuatio  liy»!ti'ria  <paraly>ieti,  conlracturcs,  ete.),  is  due  to  Charcot. 
[e  deoionstrated  the  pos.sibiHty  ot  produeiiig  hysterical  pheuomeon  by  siigges- 
tion,  and  einplia.si!>ed  the  existeace  of  a  mental  stat-e  jfrrtUuir  to  these  patienta. 
He  alHO  confirnied  from  the  pnu^tical  side  the  thoory  which  regardfi  hysleria  as  a 
roentid  disonier,  by  bringing  forward  tlio  resulta  iibiiiined  by  moral  treAtnient  in 
the  cure  of  i]i(»  dist-jiso.  His  eolloacrups— Marie,  rtille«  di'  la  Tourette.  SoogueB, 
Gtiinon,  Piorre  Janel,  etc. — have,  by  their  resftarches,  heipod  to  elaborate  and 
explain  certain  points.  While  mentioning  the  name  of  Charcot,  it  would  be 
unjust  to  forget  the  names  of  Mobiiis  and  BtrunipelL,  who  with  him  plače  hnterta 

[lamong  the  psycho«r»,  puttiug  it  ainong  tboeiti  diseastia  whicb  thoy  call  thu  uiseascs 

;'by  represeutaition  {iiurvh  vorf<etl%tni;eH). 
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Looluiig  back  si  tbe  diief  stsges  through  vliich  tlie  tloctrtne  as  to  the  natura 
of  h^aterin  hoa  passed,  ve  see  it  tvguiiJen  ui  linit  a^  a  diM^asc  pecuUar  to  the 
female  aud  of  sexuul  origin,  tlicu  8lowTy  comiug  to  bv  ret^^rdui)  tis  a  disordcr  o£  tli« 
nor%'Ous  syRttnt,  orgiinic  by  some,  functional  by  otliers.  At  the  preseut  tirne  the 
leading  authoriti<>K  on  tieurology  nnd  meutal  uiseAoes  regard  llyiit>eria  as  a.  uieiitnl 
difiorfier.    \Vo  »hali  now  hrietly  review  thU  theorv. 

If  hyrteriii  Ua  meiitat  aHoction  it  is  not  to  ne  incladed  in  tho  group  of  tho 
trne  pftychoses.  The  BVinptoms  o£  hvsteria  have  a  Mii-ftrahir  phyj4iognomy  which 
distinguisheii  tliem.  Tho  vriters  w1h)  have  uphelu  tlie  mental  theory  iittrihute 
t-he  ph<-noinunu  of  hyutvm  to : — (I)  a  dual  |>er»onality,  and  (i)  u  shriuKin^;  of  the 
fiold  of  ^-ou^oiouiJiLeiss. 

Thf  thi-ory  of  the  dual  persoiiality  hii»  bi.*eu  advocut««)  by  ^lubius.  It  it«  a 
deduction  drawn  froru  tfi^  riUe  o/  the  jixfif  tt/m  (Charcot),  in  llie  development  of 
the  i>ynipton)H  of  the  ditiease.  Ttits  duplication  of  the  personality  doubtlivis  exiiits 
in  somnainbuliiiin  nnd  in  ditlirium,  hut  it  \&  more  diAicutt  to  cxplain  hy  the 
adoplion  of  this  iheory  certain  8ymptoms,  such  as  tlie  amesthesia  ond  the  hyp©r- 
testhesia,  iu  whii;h  thera  exi»ti«  do  consclous  ndivitjf  of  the  individual.  It  is  this 
part  of  the  theory  explalniii{j  the  ni-oduction  of  the  unconKcious  lixed  iden  on 
whii.-h  it  is  nt^;essary  U\  iusiat.  A  soajimiiibulist  has  two  pursonalitiea,  two 
separate  piiyuhologieul  fxiutuuce^  of  odu  of  which  lie  in  absututuly  iciiorant. 
Cnaraot  nas  &hown  titut  there  »KJittit  a  ver)*  remurkahle  iiiiniUrity  Detween 
altacks  of  hyHt«ria  aud  somnaoibullain. 

If  theii  we  admit  that  during  aii  attack  the  Jirtd  ufrng  uro  more  powcrful  than 
in  tbe  vaking  »tate,  it  is  eaHy  to  conceive  tlint  thee>e  id»u>  are  ablo  to  originate  in 
the  individuul  and  to  devi^lop  <luring  a  staie  of  uiiconsciousncss.  Aiiuorinal 
8tat«6  of  cunsciou)>nc*ss  are  ^iroduced,  limited,  it  is  true,  in  what  is  really  an 
abnomml  ]>i.TsODality,  and  it  is  tlie  exist«nL-o  of  this  abnormal  per.-vonality  which 
enahles  us  to  undentand  the  dpvelnpment  of  the  RyiiiptonjB  of  hvsteria. 

This  tfaeoi*y  of  the  piu-t  jilaved  tiv  tlie  __tiitd  idfi  \»  shareci  by  u  nunibtfr  of 
writ<tnL  Gumey  and  Th.  My(tr«  hold  tliat  hysteria  is  an  unreasonaHle  auto-sugges* 
tion  uncler  the  control  uf  the  noruial  consciousneas.  If  this  theory  be  applie<) 
it  explains  satisfactorily  thu  ^yiiiptoms  of  hytiteriA,  but  does  not  explain  tlie 
Btigmata,  and  for  ttii>i  rerMon  certnin  wnters  look  forunother  explanatiun  of  tho 
latler  pheuonieiiH.  Thvy  nduiit,  liowevor,  thut  the«o  aro  Uio  cou&cquenco  of  aa 
enfeebifiiient  of  the  c«'n.'bn»l  fuiiction. 

¥vr\:  reganl^  tbe  Kubject  of  hyBt4TiH  as  Ijoing  in  a  pertnaiiont  stnto  of  pBychieaI 
fatigue,  which  manifest«  itaelf  by  a  diminution  of  sonsation,  of  motor  power,  and 
of  llie  unil. 

Oppenheim  contiders  ttiat  a  condition  nf  irritable  voakncKc  and  an  abnormal 
eKcitahiIity.  coupte«!  witti  nervourt  vrt^akne^M,  pLay  an  iniportant  part  in  l)yi!teria. 

Jolty  lidmit«  of  an  extn'ine  weakueas  a]lowinK  of  tho  «xaggemtiou  of  tbe 
uuiotions.  P.  Zanet  gucs  fartlier  than  tho  preceding  authont.  and  tries  to 
dot«rniine  the  nature  of  this  mental  debility  ;  he  regards  tt  as  n  defecl  of  atteu- 
tion.  atlentioti  tx'ing  tnaintaint^d  with  (IilUculty  and  easily  exhuubtvd. 

Whctlii.T  one  eonsiders  it  fniin  the  iiioU)r  or  8ensory  point  of  view,  it  ia  this 
want  of  attention  which  explains  CiifMmlir,  the  hn&itAtinn  whieh  piTvents  the 
h^storical  Kubjeot  giring  himKelf  up  to  inti>]|ectual  puniuits,  and  at  the  dame 
time  taking  m  and  etoring  up  impressions,  and  trom  accoinplishing  manf 
iDOvement«,  It  mAy  he  Kaid  that  his  tield  of  conaciousneag,  on  account  of  it« 
limited  eitont,  can  onlj'  take  in  one  sensation  at  a  time.  This  diminution  of  the 
field  of  oonsciouKness  preventH  the  individual  elKtx>ratinK  and  conden^ing  hlit 
tboughta,  from  lu^sitnilating  them,  frum  niakiug  umi  tranitlorming  theui  iuto  uji 
integral  {Mu-t  of  hiu  p«ni')iiaUly. 

Pi«k  of  Prafcue  arrived  ot  anaUigoUft  conelusiori'*  whon  he  nltribut«!  the 
periuHlent  ayii)pU>iua  uf  hy8t«rin  to  diiiiini.shcxl  power  of  atietiti»n,  of  iM.Tcuptiuii, 
and  of  movement. 

As  rcgardfi  tho  applioation  of  tbU  theory  to  tbe  eiplanalion  of  the  visceral 
symptoni« :  it  iietims  that  thetr  mental  ongin  cannot  be  accepte«)  without 
qiieHtion,  how  does  it  explain  tho  intluence  uf  iiiora)  trealriient,  of  isohttion,  and  of 
simptoma  such  aaanurexia aud  Mpaaai»1  Are  thoprrtiittcnt  vaso-niotor  phvuuuii-nA 
to  be  reganled  as  the  muk  of  an  exBggen»ti(m  uf  the  rmotionšt 

8itch,  broadly  speukiiig,  in  ihe  peyctiic4il  tlieor}'  of  hy8t«ria. 
We  catinol  do    l«Ui>r   than    i|itni4*   the  foII(>wing    formulee,   given   by 
Janet,  which  form  a  r^uui^  of  the  mental  theor^ : — 
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*'  Hy8teria  is  a  menlat  afiection  beloiigin^  Lo  the  large  j^oiip  of  diseaee« 
due  to  cerebral  \vcaktiess  aiid  debilitj'.  lis  phvsical  syiaptDma  are  some- 
what  indefinite.  (M>naisLiii)j;  chiHfly  in  a  general  tliiuiiiuUuu  of  uutritiou.  It 
is  lai^ely  characterisod  by  moral  8J^uptorag.  the  chief  of  wliiKh  is  a«  im- 
pairment  of  the  faculty  of  p8ychoIogical  By!ithe6i8,  an  abolition,  and 
a  contraction  of  the  ticld  of  coiisciousncss.  This  manifests  itaeli  in  a 
peeuliur  iiianiiBr  aiui  by  a  ceiLaiu  nuiubar  of  elouientary  phonomcna.  Thua 
aensalioTiB  and  images  are  no  longer  poneiviid,  and  appniar  to  1«  blotted  out 
from  the  individual'9  peroeption,  a  teiideucy  wluch  results  in  their  jrersistent 
aiid  complote  separation  Erom  ihc  pcrsoiiality  in  some  casee  and  iu  the 
formatiou  of  many  iudejMJudent  {jroupa  Theae  seriea  of  psychological 
facta  alternabe  tlie  one  with  the  otner  or  co-exi8t.  FiuaUy,  tliia  8yuthetic 
defect  favours  the  formation  of  certain  dependent  ideas,  which  develop 
complcto  in  theniHolves,  and  uoattuchod  from  the  c-ontrol  of  the  conscious- 
nes8  of  the  personalUv.  Thfsc  ideas  ghow  themselvos  in  affections  posaess- 
ing  veiy  varioua  and  tmii|ny  physii,'al  charautera." 

ReGently  SoUier  haa  propounded  a  now  theory  for  liyatena  whicb 
differa  con8iderably  from  the  conception  of  the  Salpžtri^re  scliool.  It  is 
based  on  the  weU-kDOwn  fact  that  hysterical  subjecta  (h^x£eria  major)  »leep 
iittle,  and  yet  do  not  sutler  from  fatigue.  Ile  conchides  that  these  patienta 
are  iuimeraed  by  day  iu  a  patliological  sleop,  which  rendors  natiiral  eleep 
impo.s8ibIe.  IL  m  for  thi«  reascm  that  if  nne  ordera  hysterical  patienta  who 
have  grave  8ymptom8  to  wake  up  coinpletely  after  hj^pnosis.  a  aeriea  of 
phenomena  are  aeen  similar  to  those  acciompanving  the  natural  waking 
state,  wilh  regrcssion  of  tho  per5onality.  To  concludo  from  this  that  the 
Bubjoeta  of  hysteria  are  soninambuliat«  or  mther  "  vigilanibuliats,"  is  uot  a 
wide  step. 

The  State  of  vigilambulism  is  modifiod,  not  only  when  one  ordere  the 
patients  to  awake,  but  aUo  wheu  one  orders  them  no  longer  to  bo  awarc 
of  their  anu'^lhetie  zona'«.  1'he  retum  of  »enHalion,  obtained  iu  thi» 
manner,  is  sufticient  to  arrest  ali  the  8ymptoma  coraprised  in  the  soranam- 
bulistic  Btate.  Thia  methad,  \vhich  at  the  same  time  is  a  therapeutic 
agent,  is  called  by  the  auLhor  the  "  melhod  of  arousing  the  scu8ibility." 
These  alterations  of  aeusatiou  are,  in  tlie  sarne  way,  dopeudent  upou  a 
torpid  uiindition  of  the  cerebral  centrea,  whieh  are  indeeil  asleep.  It  i» 
eaay  to  explain  by  this  conception  the  diflferent  symptonie  of  the  uenrosia, 
sincc,  aceording  as  such  and  auch  a  centre  becomea  torpid,  diHčrent 
aymptom3  vsili  i*esult,  and  iu  caaea  wtiei-H  numerona  8yuiptouia  an;  preaent 
aeveral  centnss  raay  be  asleep  at  the  same  tinie,  This  doctrine  admits  that 
tho  existence  of  cerebral  localisatiou  accouuts  for  the  dyuamic  troubies  of 
hysteria.  It  desen'e8  on  account  of  iu  originality  to  bc  placcd  alongsidc  of 
the  generally  accepted  theoriea. 

LITERATURE.— RBmrBT.  TraiU  de  rh^4rie,  ISfi?.— AxuiFRLD«t  Hi'ciURl>.  Tra^ 
dainevrwtu.  1&8S.— Ukarcot.  Lc^tuaurUa  mala/lLn  du  «s«(enb!  turvoLc,  1. 1.  U.  iii. — Jdem. 
LtfimB  du  ifardu  L  i.  ».—lUtm.  CiiHiqm»  cU»  -matadia  dm  »j/tUme  ncnmu:,  t.  i.  \!i»2, — P. 
RiCBKB.  £lvttes  fiinufum  tur  VhyiMro-4pit«piie  oa  ffrande  \ytUrie.  2«  «d.  1S89.— A.  Pitrk^. 
Lt^ons  cHnvjueji  šur  fAj/Mris  et  th^pnatistM,  1691.— QlM,RS  Dr  l,A  ToiritinTE,  Tmitf  tl\niqtt< 
tt  tlUrapru4uj*u.  df-  Cht/gl^ie.  1861-9«.  — P.  JaNET.  £lat  mmtal  dfi  h]fttir%quta  (UibUothiqoe 
Clitrcot-Dehore),  1894. — Idem.  JcckUiUs  twiUaux  de  rhtiatine  i  HibliotliMiiie  Chorvot-Deboro), 
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HvsTERiA  is  probably  much  commoner  in  children  thon  is  generallj 
supposed,  aud  il  ih  u  inatter  of  no  «tn{ill  iniportancH  tlmt  its  fre^ucncj 
ahould  be  recogDiaed,  for  at  this  age  ea\'ironment,  ono  of  the  moet  poleut 
factors  in  hy8teria,  is  eaailj  modiHed  and  controUed ;  moreover,  oducation 
in  its  widest  scose  can  bc  carcfiillv  planned  even  in  its  smullcst  minutite, 
so  as  to  guaxd  against  neurotic  tendencies  at  that  period  when  they  aro 
most  eaai\y  checked. 

Agf. — There  is  some  doubt  aa  to  the  earliest  age  at  which  }iyateria  may 
occur.  Al  least  three  cases  have  been  recorJod  in  wbich  sjTnptoms 
attributcd  to  hjateria  were  pre&eut  at  the  age  of  18  uioDtha.  and  there 
have  been  some  very  doiihtful  cases  at  an  even  earlier  age.  Hystericid 
catidep»7  has  been  seen  at  2  jeors  (Mills)  and  at  3  yearB  (Jacobi), 
and  hysterical  analgesia  at  2}  jenrs  (BarIow).  After  the  age  of  4  jears 
hy8teritt  becomee  more  frequeut.  The  >vriter  has  met  with  lijsterical 
amaurosifl  vriih  analgesia  at  4  ycare,  and  has  known  severe  hjsteriail  con- 
tracturc  to  oocui-  at  4A  yeiirs.  Bnt  the  mfijority  of  the  cascs  of  hy8teria  in 
childhood  occur  during  th«  tire  or  8ix  yearH  pnicuding  puberty :  of  33  con- 
secutive  caaes  under  the  age  of  12  yearB,  which  came  under  the  writer'8 
obse^^-ation.  23  vrere  in  children  ovcr  the  age  of  8  yoar8. 

Scx  play8  a  far  less  important  part  in  the  by8teria  of  childhood  than  in 
that  of  adiUts.  The  predumiuauct*  nf  the  feinulc  Bex  wluch  is  so  striking  in 
adult  hysteria  ir  niuuh  lees  noticeable  in  this  oondition  in  children.  AVliilo 
the  proportion  of  iiiiilcs  to  femalos  in  adult  hy8tcha  is  variously  stated  at  1 
to  3  (Pitree),  1  to  10  (llodenstein),  1  to  20  (Briquet),  in  children  it  appears 
to  be  about  1  to  1-25. 

In  the  aeries  of  33  children  menlioned  above,  18  were  girls,  li>  were 
bQy8.  Il  would  seom.  howovor,  that  ivhen  boy8  are  afiected  they  are  liable 
rather  to  the  milder  munifostationa  of  hyBtcria,  than  to  the  severe  fomis 
often  secn  in  girls. 

Prediapoging  and  Exntinij  Causes. — There  can  l)e  little  doubt  that  in 
iuany,  pernaps  in  nutst,  cases  the  tendencv  to  hy8teria  is  congenital — the 
ohild  is  bom  with  a  neuropathic  tcndcncy ;  und  in  this  senae  the  dictum  of 
Pitres,  "  on  nait  hyateri(iue,  on  ue  le  devient  pas,"  is  prol>abIy  corroct. 

Tlie  iiiflueuce  of  hi^reditv  i«  piirhapB  even  moru  nmrked  in  the  hy8teria 
of  childhood  than  iu  tliat  of  ndnlt^,  and  it  secma  likt'ly  that  tlio  appearaoce 
of  hyflteria  at  a  vcrj'  early  age  may  be  delermined  in  some  degree  by  the 
intunsity  of  the  neurotk:  iuheritance.  Not  only  hy8teria  itself,  but  epilepsy, 
migniine,  and  other  neuruses  in  the  purente  prediapose  to  h^ateria  iu  the 
child.     Alcoholiam  in  tlie  parents  seems  to  be  an  important  favtor. 

But  it  is  often  dilUciilt  to  discrimiiiate  betwoen  the  resulta  of  heredity 
and  the  results  of  environuieut.  Childhood  i8  pre-emiiiently  an  impreHRion- 
able  age,  aud  the  child  who  is  in  coualunt  ansiKMiLtion  \vith  an  hy6tehcal 
mother,  or  sjrends  it«  tjarly  year8  in  frorjuent  fear  of  u  druukeu  (»arent,  Uiay 
iKjrhaps  derelop  hy8teria  apart  from  any  intlaence  of  berodity.  Moreover, 
suoh  jNirentH  aru  as  a  rulo  but  pooriv  qualitied  to  encourage  in  their  children 
that  control  of  the  will,  bv  tho  inlelltjct  riLthcr  tliau  by  the  emotions,  which 
«h«uld  Ite  aojuired  iluring  early  life,  and  the  lučk  of  which  appeam  to  be  at 
the  root  of  some  at  least  of  the  nianife-Htutions  nf  hy8teria. 

l'he  frequency  of  rheumatic  heredity  is  ulao  *very  notkeable.     Aport 
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from  chorea,  the  childa-en  of  rlicumaCic:  fttmilies  seein  to  be  apeciallj  prono 
to  miiiur  functiouul  ueiiru»es,  aud  lu  a  couKiderablu  iiumbur  of  the  caees  of 
bjsttiria  iii  childhood  tliere  is  a  faini]y  hietorv  of  rheumatism. 

A  tendency  to  hy8teria  is  often  foetered  hy  the  atmosphere  of  home  lifo. 
In  particular  tbe  soLitary  child  who  baa  to  pasa  its  early  year8  in  the  8ociety 
of  adults,  aud  8careely  ever  iissoeiates  with  olhei*  childreu,  uot  oiily|become3 
self-ceutred,  and  jU'(iuireH  t\\we  habiU  nf  introspecticm  which  are  so  cori- 
duciive  to  hyBtpria,  but  too  often  suffers  from  exc'e39ive  attention  ;  its  trivial 
ailments  aud  iujuriea  receive  an  exug]j;erat<:d  Bympathy,  auJ  ils  precocitj  i3 
a  CM^ustant  thcme  of  udjiiinng  appravaL 

Tlie  iufluencB  tjf  achool  life  aa  an  esciting  oause  of  hvateria  is  a  puint  of 
conHiilBnihle  practical  iniportaace.  It  bas  bappened  repoiit«dly  tbat  the 
onset  of  the  hvsterioal  coiidition  in  a  child  has  occurred  just  at  the  tirne 
wht.*u  acliool  i;xamiuatiocs  were  afc  haud,  aud  thcre  ia  abundaiit  c\idence 
thttt  the  preasuri!  of  schoul  work,  B8p6Lially  l\w  ke«n  comi^Utioa  of 
exaniination8  in  the  pn^nent  day,  do^s  aot  deletcrioiislv  iipon  rhililren  of 
nervous  temperament.  Chorea,  somnumbulisni,  ffiecal  incontinence,  and 
migraine  are  certainly  in  some  cases  clo8eIy  related  to  the  mental  strnin  of 
Bcliool  work,  and  there  oan  be  little  donbt  that  achool  \vork,  in  the  same 
way,  may  be  the  cxcitiug  causc  of  byfitcrin. 

liut  apart  from  the  meulal  sLraiu,  thi'!-«  are  some  cluldreu  iipou  whom 
Hcliool  has  a  haiTnful  effeut  for  an  t!ntirely  different  rtsuMin.  These  are  the 
extreniely  timid  childreu  to  \\hom  school  is  a  daily  mifieiy,  not  because 
they  dislikc  or  are  unablo  to  do  the  work,  but  bocanee  thcy  cannot  shake 
off  a  fear  of  tlie  teacber,  or  iu  some  cjises  a  morbid  shyue8»,  which  makes 
ali  association  with  ittrangeni,  even  willi  cliu^s-mate.s,  a  trial  tu  tliem. 

School  punishuieuts  alsn.  e-'ipecially  corp<_iral  punishuients,  have  been  the 
exoiting  caiiso  of  hystcriu  and  othcr  funcLional  ueuroses  in  childliw)d;  euch 
severe  8ymi)tuuis  as  hysterical  uguvuIhiods  bave  beeu  caused  iu  this  way. 

It  iet  most  iniportant  in  thiH  coniiection  that  it  Rhoiild  \>e  realised  that 
one  of  the  earliest  manifesta tions  of  the  hy8terical  teniperjiuieut  in  children 
18  Bometimes  a  condition  clo8cly  resembling  moral  insanity.  The  child  is 
volatile  and  |Missiouatu,  perbaj«  rude  or  even  vicious,  aud  may  be  almoet 
anmanagcjililii ;  as  such  it  is  in  cnntinual  ilisgnice,  and  is  ai)t  to  l»e  8everely 
puniahei  Iu  these  children  injudicious  punishment  dnes  nothing  but 
harm,  and  may  bring  on  a  troublcaonie  outbroak  of  hy8teria. 

Fright  is  au  occasional  cxcitiiig  cause  of  hyst<ria ;  and  thifi  is  hardly  to 
be  wondenMl  at,  for  t!ie  elTticts  of  frigbl  on  yuung  children  are  olteu  very 
profound,  and  the  wilfnl  frightcuinjj  of  children,  whether  in  punishment  or 
in  jest,  ia  a  cruelty  wbich  e4iunot  be  too  6trongly  condemned. 

Seusatiotialism  is  also  an  esciciiig  cau.se  of  hy»teria  in  children.  The 
thrilling  ghoat  atory,  the  atill  luure  uuwhole8ouie  spiritualistie  stfanee, 
which  in  one  cjise  recorded  by  Charcot  produced  severe  liy8fcerical  Rymptom8 
in  three  children  in  one  faniily — such  thinga  are  full  of  dan^er  for  the  child 
with  hy8tcrical  tendencics.  And  one  cannot  pasa  ovcr  tho  intluence  of  sen- 
satioual  ndigiuuiam — a  verv  dillereut  ttung,  be  it  obiservcd,  froui  religion ; 
no  gniall  niiniber  of  casea  of  hvsteria  in  c.]iililiio(Ml  have  <x;curnid  in  schoole, 
e5peciaUy  coavent-schools,  or  other  institutions  in  whic.h  the  children  were 
cxpo3cd  to  lliia  unwliolesome  intluence. 

l^aumatism  pluys  quite  aa  pn^mincnt  a  part  in  the  hyatcria  of  childhood 
as  in  that  of  adulta.  In  the  best  autbentieated  čase  of  hysleria  at  the  age  oi" 
18  month8whieh  has  been  recorded  (Gillette),  tmnsii-nt  hvsterical  jMiraljsis 
of  both  arnis  was  apparently  dne  to  a  vcry  sligiit  truumatism  of  one  arm. 

Depreasing  inBaenccB  aud  p03sibly  toxic  conditious  aro  also  occasional 
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causes  of  hj-sturiii  in  cliildrcu.  In  trnu  tliild  undcr  the  wi'iu.r's  caro  the 
strain  of  vutchiug  by  u  Bistera  deathlHHl  was  fullowcd  by  iDterimtUiiit 
hjslerica}  spasni  of  ftome  of  the  oenical  iniiacl««,  aud  in  several  eaaes  tlie 
onset  of  hjsteria  followed  immediatcly  afier  intluenzn. 

Some  xvriters  bare  laid  much  stresa  upoo  masturbutioD  us  a  cjius«  of 
h^steria  in  cliililhood.aud  il  aeeuis  likel)-  ibtit  the  coiicomitant  oxeiU?nient  Jind 
8ub8eqiient  depreHsion  tuRj*  aggravale  brsterical  IvndencieB ;  but  it  bas  u>  be 
rememlien>d  that  masturbation  aod  the  groRflcr  formsof  jmmur:ility  \vhic'h 
are  occasionaUy  met  with  in  cbildren  are  cerl;iinly  in  somecases,  perhapa  in 
most,  the  manifctitiition  of  tlie  ncuropaUnc  teudeney  rather  tbuu  iU  cause. 

Imitatiou  Lertaiuly  play8  a  birge  part  iu  the  liv.-^leriu  uf  cbildbood.  As 
far  Imck  as  the  tbirteenth  centuij  epidemit^  ttf  hvstiTiuiI  svmpliuns 
occiiired,  aftecting  ehildrcn  as  woU  as  adiilts,  and  sometimes  only  cbildn^n. 
Quite  reeently  cpidcmics  of  hy8teriaJ  convulaioos  and  olher  6ymiitonit} 
have  occurred  iu  achools;  aud  there  can  be  litlle  doubt  tbut  tbis  imita- 
tion-hy8teria  Ib  not  ali  mere  shaniming;  auto-auggeettou,  proiiipted  by  the 
examplo  before  the  cliild,  prohably  iuuuces  a  genuiue  bvatc-rical  conditiou ; 
ut  the  Rume  tiuie  malingering  la  by  no  uieans  unknawn  in  ebildbood. 

SvMiTOMS. —  It  is  unneceesarj  to  rej^eat  the  general  pvmptonis  of 
hvHteria  heiv,  for  they  havc  been  dfsunbed  already  in  ibi?  articlu  ou 
flyBteria  in  Adulta,  and  there  ia  acarcely  a  sjiiiptoui  of  the  adult  ntfection 
which  has  not  been  olieerved  alao  in  cbildreu.  There  are,  however,  some 
»pecial  ffiaturea  of  this  condition,  as  il  ocgutb  in  childhood,  wbich  are 
wonhy  of  notice. 

The  early  ycar8  of  the  boy  or  giil  who  in  Inter  bfe  devdops  hysteria.  not 
iDfrcqueutly  sliu\v  ccrtnin  indicatiuuu  of  the  ut-uropathie  tiiiut.  \\'hcn  the 
hyaturical  8yuipt(>inR  occiir  it  ifn  often  ea«y  enough  tn  m*i  Lh('»>  pruilnmitLl 
indications  in  retrospect ;  but  for  the  child's  sake  it  is  most  inijiorUut  timt 
their  Bigniheancc  should  be  recoguised  carlier.  Ccrtainly  from  the  agc  of 
2  or  3  jears  theae  earlv  iudicatiuns  may  )>e  notiueable,  und  it  imLy  be  that 
even  in  infaney  the  o<x:nrrence  of  infantili'  conviilainna  niay  sumetimira,  as 
'.  Coutts  has  suggestc-*!,  forepbadow  llic  ncurotic  tendencies  of  hilor  lifi-. 
iuch  cbildren  are  often  oxtrcmely  passiouate ;  from  caressing  allection 
they  wiU  poss  Huddeuly.  if  thwarted,  I«  a  perfi-ct  fury  of  iKissiou.  Iu  other 
reapecLa  alao  th(>y  are  extremely  volatih>,  und  tbi<ir  behaviour,  without  being 
insane,  ih  often  uDreaaonable,  and  they  are  in  consefpience  extremely 
difttcult  childrtii  l*>  iimnage.  Some  of  them  also  shov  esceseivo  tiinidity  or 
a  mfirbid  shvnej^s.  Thev  ure  troublesonic  too  iu  thoir  feeding,  fuU  of  fads, 
"can't  iiit  thiH."  iiii<l"i'nn't  eat  that."  The)' are  iipt  to  ex(iggenite  their 
ailments.  Olteii  they  are  8olilary  cbildren  who  do  not  čare  tiia»e<x:iat.e  with 
other  nhildren,  and  8how  no  beaUhy  intercst  in  ihe  gamee  and  amuflements 
of  cbildbood.  As  hos  been  alreiidy  meutioned,  fvKiial  immorality  ia  some- 
titncB  aa  early  manife^tation  of  thu  nL-iiro{>athii:  tendenev,  and  some  of 
thcse  cbildren,  before  the  nppcnrnnce  of  di'linite  hyHteriwil  nvmiitnniB.  have 
been  80  vicious  in  their  habits.  that  they  have  been  txi"ellt'ii  trom  eebools 
an  untit  to  amociaU:  with  ot\wT  cbildren. 

Aa  n^arda  the  hyaterical  atLaek,  while  iu  adulla  it  ofteu  manifesta 
Ltnelf  as  a  complicated  gnniping  of  sym|it<)nis,  iu  a  ehild  it  tcnda  to  be  mueh 
aimpler.  In  nmny  caees  onLy  one  or  two  sjrmptoms  are  preaent.  and  in  the 
writer'8  expcrieQce  motor  aymptoms — and  of  these  the  spasmodio  mther 
tliuii  the  |Ninilylic — hitvo  seenietl  to  1»  nitit-h  eonniioiicr  ihuu  Hen^irir}'. 

LiHrallsed  hytitorical  K|)asui  in  one  of  Uie  eoiiitiioiie.sL  uifinirifHtutiona  of 
bysteria  in  childhood ;  in  one  obild  there  is  a  fiiidden  jerk  of  the  head  to 
ODO  side,  in  another  a  transicnt  spostio  oondition,  »hifting  at  interrals  of  a 
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ievr  liouro  froiu  liiiib  to  Uuib,  ia  a  tlard  a  coDtinuous  muscular  spasm 
drawiDg  thc  foot  into  u  imsitiou  of  tatipes,  and  not  very  rai-cly  the  muBcles 
of  pliouution  ami  of  respiration  are  afU^cteil,  and  a  frequeut  ahort,  dry,  6ome- 
times  burkinjj;  uuugh  or  some  other  curious  soiind  is  produce^l. 

In  childreu  these  spasmodic  uOections  are  ofteu  rhythmic»l.  In  tw*j 
boy8  aged  10  ^eure,  (ino  tremora  ot*  the  whoIc  bodv  occarred,  and  in  one 
coae  could  ca8ily  he  produoed  by  BuggeHtiou  ;  iu  auother  čase,  a  giri,  similar 
line  clonic  HjjaBin  wa8  limited  to  tho  Tower  jaw;  in  anothnr  jjii"!  "f  H  yeaiit. 
there  wiiH  rhythniical  bolching  with  a  curious  gurglinjf  soiuid,  as  if  air  wert! 
bubbling  dovvn  the  tpsophagua ;  thu  sjTuptonis  ceaiaed  dirt!Ctly  tho  child  Wii8 
put  in  the  liurizontal  pusiLiou ;  the  Buiind  \vai<;  so  dlBturbiug  thut  the  child 
had  beeu  uuable  to  attend  schot)!.  HysLerical  convulsiouH,  however,  the 
hystero-epilepKy  and  clownisni  ol"  mnjor  hjaterin,  are  much  Iftsa  commou  in 
children  thun  inadults;  in  4  of  thc  ai!  cases  uientioned  above  hy8terica] 
couvulsions  wcro  preaeut,  precedod  in  one  girl,  agud  H  year3,  by  the  globus 
hyBterieus.  Sornetimee,  as  in  adult«,  theRu  altatka  eau  be  brought  on  or 
Btopped  by  presaure  on  certain  areaa,  the  80-called  hy8teroge!iiu  zoues,  but 
theso  are  very  rare  iu  uhildreu.  The  \vriter  mci  wiLh  one  čase  of  hyflterical 
dy8pn(t;a  in  »  girl  «^d  8  year8,  in  whoni  the  afctacks  could  I«  stopped  by 
proiMure  on  the  uuibilical  region. 

Of  sensorir  6ymptom8  hyperu>sthe3ia  is  probably  the  most  comraon  in 
ohildhood  ;  iLUieHthtJHia  antl  analgCHia  are  certaiuly  rure.  Tho  limitation  of 
thc  iield  of  vlHiou,  to  w}uch  so  nnich  iinportance  lias  been  ultuchcd  as  a 
flymptotn  of  hy8teria,  is  oc'casionally  found  in  children,  but  it  is  so  difficult 
to  test  a  child'9  vision  vrith  thc  perimeter  that  such  ob9er\'ationa  are  apt  to 
bo  fallacious.  Hvsteri&il  bliuduees  and  deafness  havo  occurred  but  rarely 
iu  childhood.  Cuuiplaiul  of  lieadacihtj  Ls  not  uncommon  in  aBSOciation  with 
hystHric.il  svmptoms  in  children ;  and  in  some  casee  its  daily  recurrence  at 
a  certain  Iiour,  or  ite  disappearanco  wheD  the  child'8  attention  ie  distraotetl. 
or  its  curiousily  localised  character,  or  the  preseuce  of  hyperce3the6ia  of  thc 
ficalp,  Buggnsts  that  tht!  headache  is  really  hyBtcrical. 

A  very  impnrtant  groiip  of  caees  is  that  in  which  tho  hvaterical 
8ymptoms  Glo8ely  simulate  organic  disease,  the  neuromiraesis  of  Paget.  Joint 
8ymptouis  are  perhaps  the  commoncst  of  thesc  in  children.  The  hip-joint 
in  particular  is  often  atTeuttid,  and  it  is  sometimes  vory  dithcult  to 
difTerentiate  hyHterical  coxalgia  fmni  rluminatic  or  earlv  tubercular  dlseose 
of  the  hip.  It  may  indeed  be  almost  impossible  to  exdude  rheumatiam; 
the  hip-joint  in  one  of  the  favourite  sites  for  rheumatism  in  childhood, 
knd  the  objuctive  evidence  of  articular  rheiiniatism  in  childhood  is  often 
[lreinBly  Blight ;  luoreover,  im  already  nientioned,  hysteria  is  spe<:iaUy  liable 
to  octnir  in  tho  childreu  of  rheumatic  familie« ;  and.  lft«tly,  what  began  a»  a 
slight  attack  of  gonuine  rhcuuatisui  may  pcrsist  as  hystrerical  coxalgia. 

Lateral  curvature,  oarly  apinal  caries,  and  talipeB  are  ali  simuUted  by 
hy8teria,  but  iu  these,  as  in  the  juiut  casea,  the  nature  of  the  trouble  is 
often  shown  by  the  sudden  onset  of  the  8ymptonis,  the  difTuse  character 
of  tho  tendernesa  over  the  auppoecd  seat  of  the  disoase,  the  variation  or 
dieappearance  of  the  8ymptoni9  wlicu  tho  child'8  attention  is  distracted,  the 
prcseuce  of  utlier  Hyuiptoins  of  hvsleria,  and  the  rapidity  of  cuie  by  Buch 
"  moral  treatment "  as  is  etfectual  in  hyateria. 

A  Tery  puzzling  condition  ie  that  which  ha«  l>een  callcd  "pseudo- 
meningitis  hyatertcu."  Severni  iustiinces  of  this  in  childhood  have  been. 
recorded.  The  foUovviug  čase  may  servo  aa  a  typical  instance.  A  girl  aged 
9  jears  had  influenza.  Tho  temperature  vvjta  raised  to  101'  or  102',  bnt 
bec&me  normal  after  a  few  day8.     From  that  time  slie  was  drowsy,  with 
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oletinate  constipatiim,  vouiiUxl  once,  and  complained  of  contiDual  headaohe 
in  the  right  trontal  n'gii>n ;  at  one  tirne  ihure  vraa  photophobia;  uud  there 
wa8  great  difficulty  in  persuading  the  child  to  take  food.  The  chilil  was 
apathetic,  Bcarcely  ever  spoko  unlesa  (jiiestioned,  and  just  bcforo  the  writer 
8aw  her  the  pulae  was  reported  to  have  falien  to  45,  and  the  rosniratiun  had 
been  of  tbe  Che^ne-Stokeu  varielv.  The  child  \\as  thin  and  extremely 
weak ;  she  lay  curled  up  on  her  eide,  with  the  faco  tiimcd  awar  from  ihe 
light.  The  heart  actfHi  irregularlj,  the  abdooien  wtis  mueh  rctracted. 
Tuere  wa8  uo  irritabilitv,  the  child  anavrcrod  questions  reudily,  there  wa8 
no  BtiffneBs  of  the  neck  and  no  afPection  of  crauial  uerves,  the  diacs  were 
normal.  Meningitis  wa8  8ti>4pected,  but  a  few  day8  kter  analgesia  appeared 
below  the  knees,  and  on  betug  removed  to  hospital  and  treaU^d  with 
eleetricity  ttie  child  was  weU  in  ahout  tcn  duyd. 

DiACiSosis. —  For  the  general  diagnosia  the  reader  is  referred  to  the 
previoiiB  articie  on  Hjsteria.  The  diii^nositi  of  hvateria  In  childhood  mnst 
be  approached  with  the  dtmost  warinc88.  The  fact  thnt  no  obvious  cause 
can  be  foiiud  for  achea  or  paina  or  other  sjmptoms  is  not  sufficient  reason 
for  labelling  theni  hy8teria.  AVhere  there  is  any  doubt  it  is  earer  aa  a  mlo 
to  aeaume  that  the  condition  is  not  faystencal  Ihan  to  risk  the  sehous  error 
uf  suppostng  a  caae  of  orgauio  disease  to  be  ono  of  by5teria.  UyKteriu, 
luoreover,  ia  aumetimes  aaaociuted  with  or  started  by  au  orgaiiic  lesion ; 
hy8tencal  joint  afiection,  for  instance,  is  sometimee  started  by  a  slight 
articuUu-  rheumatism. 

The  dif!iculty  of  diagnosing  hy8teria  in  children  is  furtber  increaseJ  in 
some  cases  by  the  foct  that  ouly  one  8yinptom  is  presont ;  the  so-calleil 
"stigmata"  oi'  hyttLeriu  are  communly  abeenL 

I*KO(^NOsis. — The  inmiediate  prognosis  la  probably  better  in  children 
than  in  adults.  It  is  Tery  rare  for  ny8tena  in  childhood  to  reaist  treat- 
luent  ol)8tinateIy  as  in  Later  year8;  and  asa  tule  the  8yniptoms  disappear 
in  a  few  days,  or  at  moHt  in  a  few  weeks,  nnder  suitable  Ireatnient.  But 
the  neuropttthic  tendency  remains,  and  therefore  relapses,  U8ually  perhaps 
vrith  some  uew  syiuptom8,  are  apt  to  occur.  Moreover,  a  8tudy  of  severe 
cascB  of  bysteria  in  adult  iife  8howa  that  in  niaDy  such  casea  there  have 
been  8yiuptuuis  of  hyHteria  in  childliood,  aud  on  ttiis  accuunt  the  prognosis 
as  to  the  fiiture  must  be  guarded,  fur  in  sume  case-s  at  leost,  bysteria  in  a 
child  is  the  indication  of  a  strong  neuropathic  taiut,  which  is  LLkoly  to 
8how  itself  in  gravcr  manifcstations  in  Liter  lifc. 

Treatmkst. — Pr»phylactic. — There  are  few  conditions  iu  childhood 
which  cuil  fiir  more  ex{ierience  and  tact  iu  niana^eimmt  tfuin  tbe  early 
mauifciitaiiuns  of  the  hyBtericaI  tendency ;  and  by  tlim  is  iiieant  nut  the  fully 
develojiod  hyBttirin  wbieh  is  couuuonly  recognis4>d  as  such.  but  that  lesa-de 
lined  group  of  prodrouial  HyuipLums,  noticeable  aluiost  from  iufaucy,  to  which 
nttention  has  tiren  dnuvn  ubove.  Home  Iife,  com[vinionH,  amusemente, 
educatiou,  every  detail  of  the  child'9  Iife  iiiiist  be  tuircfully  sui^tervised,  so  os 
to  avoid  tiio»e  harmful  inHaence;«  which  have  beeu  meutionetl  tilrt»idy  au  pre- 
dis{K}»iu^  iiiid  exciting  causeti  of  hyKteria.  The  cboice  of  a  uurue  la  a  matter 
of  the  iitmoHt  importauce.  Tu  deal  \vtth  8ui:h  children  succt»BfuUy  rei|tiire8 
more  thau  ordinary  toct  in  the  nursery ;  they  need  a  nurse  who  ta  qiiiet  and 
flnu,  who  know6  when  to  tako  notice  and  whcn  not  to  take  notice,  when  to 
sympathise  and  when  uot,  luid  above  ali.  one  who  never  losus  her  patience. 

In  mnst  caw.s  it  is  pn>Ud>ly  wi8esc  to  »eud  Knch  a  chiUl  tuschnt.)!  im  soon 
as  it  is  old  onough,  rattier  thjiu  to  have  a  guvemesR  ur  tiitor  at  huuic ;  fur 
the  mixing  with  other  children  helps  to  counteract  the  tendoacy  to  i)«jou]o 
aelf*centretl,  \vUich  is  oftcu  noticeable  in  theso  children,  and,  moreover,  gives 
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thetn  ft  vrider  range  of  intereats.  I5ut  the  conditionB  of  echool  Ufe  must  be 
propcrlj"  reguliitod ;  iiuy  tliing  like  bniiu-\vony— aod  this  is  possiMe  at  a  very 
early  age — uiust  Ije  carefuliv  uvoidud-  The  best  lieginning  ia  uudoubtodtj" 
the  kinilurgarten,  and  fur  a  child  uf  4  ^ears,  au  hcur  and  a  hali'  in  tlie 
morning  raay  be  quito  auflicient.  The  teacher  should  tw  informed  of  the 
child'6  pcculiurities,  und  it  ia  esdenlial  tbat  a  eehool  should  be  Ibund  whcrc 
the  toichLT  has  the  uecessai^  tiu;t  aud  paticucc  to  avoid  scolding  and  pun- 
ishment,  \vhicli  are  woniB  thau  usele-sa  for  tbese  cliililieu. 

lit  thnsR,  even  more  th^tn  in  L>thrr  lOiildren,  educ^tion  must  inchide  not 
iuert;!y  mental,  but  aleo  plij-sical  training,  whether  it  be  by  a  weU-n-gulaLed 
KyxuDa8ium,  or  by  Sweduh  drill,  or  by  dauciug,  or  by  eonie  other  form  of 
diacipUued  exerci8e, 

The  aimistimenlH  and  intereats  of  the  child  must  not  V«  negleoted,  for 
they  uudoubteiUy  ex(;niise  a  consideraMe  iulhienoe  ou  the  development  of 
Ujateria ;  like  the  "  idte  huuds,"  the  idk*  uiiud  is  likel}'  to  come  to  mischier, 
aud  il  is  for  tliose  who  havc  the  ciirc  of  theiiie  cliildrou  U>  eucourage  in  them 
a  healtl]y  iuterest  in  games,  auitnal  pet«,  the  tunding  of  iSovvers,  simplc 
botaav,  enbomology,  or  some  auch  occupation. 

When  the  home  envinmineut  is  sn  unfavourable  that  judiciona  manage- 
meul  uantiot  l»e  expected  there,  it  in  »oiiietimes  advisableto  send  the  child 
away  altogether  to  iriore  vholesome  surroimdings. 

The  general  hcalth  must  bo  carofullv  oouaidored,  for  auy  depressiug 
caiisif  favoura  the  ouatit  uf  hyateria;  tht^  UMidency  to  viaiou3  hahita  must  be 
reaiembered ;  maaturbation  in  particular,  au  early  indicatiou  of  the  neuro- 
pathic  taint  in  girls  ns  well  ua  in  lH>y8,  must  be  checked,  for  it  may  precjpi- 
tate  the  onact  of  hystcrioal  Bvrnptoms, 

Therapeutic. — Tho  treatiuunl  of  hystL!rical  symptom8  in  uhildhood  i»  the 
Bime  in  principle  jis  in  atliilt  lile.  and  it  is  iinuecessiir)'  to  repejit  it  in  detail 
bere.  Change  of  environment  is  oneof  the  most  powerful  remedial  meas- 
ures.  Mauy  children  Hpeodi]y  rocover  when  rcmoved  to  hospital  or  to  somo 
j>Iace  wliere  they  are  amoug  straugers  aud  stmuge  surroundiuga.  A  change 
fn^ni  tnwn  Ufe  to  the  vuried  intereats  of  ^a-Riile  nr  of  fai-ni  lifc  is  often  help- 
fiil,  aud  such  meaaureft  may  be  more  efr«*tual  than  drug«. 

Cold  douching,  maasi^e,  and  eloctriuitv  are  of  value  in  porticiilar  casea. 

The  iutlueuce  of  siiggeation  is  probablv  moro  often  of  \xm  i\\  cliildreu 
than  in  adult»;  an  impreiisive  aasurancu  ttuil  the  Byiiiptoni»  will  apeedily 
disappear  con8iderahly  assists  recnver)*.  Moreover,  in  children,  aucb  aida  as 
pi-omises  of  pleaaures  conditional  on  the  disappearance  of  the  8yniplom8  are 
nuirti  often  uvailahle,  and  are  very  valuahle  in  tre^atnieut'. 

The  U8e  of  hypnutii:  suggesLiou  fur  oliildriin  sulfering  froni  hy8teria  liaa 
been  advocated  by  Bi-rillon,  lint  some  observera  have  stated  that  mental  dis- 
turbauce  has  foUowed  its  use,  aud  on  the  whole  it  inay  be  doubted  whether 
it  is  uver  advisable  tu  make  usu  uf  hvpnotism  for  a  couditlon  \vhich,  in  diild- 
hood,  is  probablv  alway!i  curable  by  oth«r  uietbods.  It  utav,  liM\vovt*r,  be 
uaeful  for  those  uhildren  in  whoni  vicious  habita,  eaiieciallj  niasturljation, 
onunot  be  checked  in  any  other  way. 

LITKRATUHK-  — AsHBv  and  WRir.Hr.  Diitatta  o/ CTktMr*«.  — Bar:-ow.  Brtt.  JAir/. 
Jnum,  Mpk.  I158I.  — llf.mi.l.u\.  Areh.  ile  Krurtil.  1SB7,  p.  ■Jfii*.— <'nAi»C<iT.  "Cliii.  Lect,  on 
bišOMes  of  the  Nervoiia  SvsU-m,"  .\ttc  Si/ii.  ^ik.  'frrmg.  vol.  iii.— foitCHKEliir.lt.  Arch.of 
Ptrdiatrics,  Juni-  1S8-1.  — Hii[.T.  THAfusct  t>f  In/anei/  ntid  iHiililhoiid,  \\  6Si,  — I.KKs.  Laiteot, 
188B.— Milu-  }bk.i:nxiQ^'%  Enctfehi^-ni.  IH9.  6'Av'Wmf,  iv,  — SmiMsa.  Jahrl.  JUr KinderhHU; 
nMv.  \*.  187  (fnU  bibliugr&iilij). 
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Htsteuia  fruiu  the  sur^ical  poiot  of  view,  and  aH  I  uuileratand  it,  is 
that  Gtmditiim  in  which  there  itt  iiiiu^ination,  iniitatiun.  or  esaggeration  of 
ptttholojj^ical  aflbutions.  It  occiira  nutstlv  in  females  and  personti  of  uorvous 
teiujicranieat,  und  \a  due  to  soiuo  nervoua  deran<;emeat  nbicli  niay  ur  may 
not  bo  |Hitliolo^'ical.  Hv^tcrical  utTectiouH  ofteD  clu^ly  rc^mhlo  putho- 
loj^ii-al  coiidilions,  tlie  esjilauation  af"  tliia  not  lwiuy  alwayH  ea8y.  .Sjden- 
ham  Bayw,  as  rjiioted  by  Holmefi,  "In  wlmtever  part  of  the  body  it  be 
Bcuted,  it  immeditttely  prodiioes  8uch  »vmiJtoms  aa  are  peuuliar  tliereto." 
MiiuitTy  will  not  exijlain  Ihe  i-esonibbincu  in  every  caee.  Some  nurvouB 
diseaaos  maj  eloaely  reseinble  hy8teria.  I  remeinber  well  one  cuae  in 
which  bysteria  was  dia^jnosod  by  at  least  five  doctors,  including  nivaelf, 
atid  iu  \vluL-li  au  intnu:rauial  sarLoma  was  discoverod  poat-niorteni.  Ajjain, 
hyfttc.ria  Uan  U^  1«:  ditlcrentiated  Ironi  malin^urinj^  aud  traudtilent  bhaiu- 
minj^.  Hyst«ria  is  not  the  same  as  liyix>c.hondria8i9 ;  neithor  is  it  a 
fonu  of  iusunity,  thoui^h  in  some  oases  it  nmy  l>c  ditlicult  to  draw  the  line. 
The  t«rm  "byNteria,"  in  the  senao  in  whii;h  it  is  uu\v  employed,  is  not, 
Btrictly  Ri>eaking,  oirrect.  Sir  James  Pagel  HUg^'eattiil  "  neuromimeus,"  or 
"  miinicry."  and  Mr.  Hnlines  uae»  the  word  "Himulation."  Biith  are  good 
eipreeaionti,  but  neither  describes  fully  the  various  conditious  that  are 
olaaaed  togelber  as  byatohcal.'  Alier  ali,  llio  very  imletiiiiteness  of  the 
termn  "  hyHteria  "  and  "  hy8ttiribal "  makes  thoni  the  most  suitable  to  use,  ut 
least  until  some  better  expres»iou  is  inveuted. 

Deaihog  to  make  the  foUov/ing  remarks  as  practical  oud  useful  aa  I 
can,  and  retilisiu^^  from  my  own  experic'uce  that  the  initial,  and  I  inay  sav 
niain  (liltiimlty  in  ca»eM  of  hvsteria,  ut  tlie  dia;j:n<mis,  I  aliall  treat  my 
Mibject  mainly  from  that  puint  of  view.  I8  it  not  ibe  oase  that  in  everr 
inHtance  of  hysteriual  Kpine,  or  joint  aflbctioo.  the  ditliouIty  is  to  make 
Hure  tiliat  thcro  is  uot  preMut  some  real  or^auic  diseasc?* 

Any  one  who  wi8bes  to  enjoy  a  mBsterly  description  of  the  subjeot 
bIujuIiI  read  Sir  .lames  Pagets  cHnical  lucturea  on  Mimicry.  In  what  I 
MU  now  wriiin;4  I  shall  fonow  thoso  lectures  somevrhat  cloifGly,  and  will 
TBfcT  U>  thoiii  fretiuently. 

In  any  j^jven  čase,  accordiug  to  Ta^^et,  \ve  have  ihree  tliings  to  investi- 
gate — the  etiolog}*,  the  nervuiia  hifltur}'  and  cimdition  of  tho  |>atient,  aud 
Che  oondition  of  rhe  {»irt  aOeuteii  He  iir;i;es  that  the  last  is  tliu  most 
imifirtant,  and  most  1»  he  rehed  u|><)n  in  fi^rminu;  *  diagnosin 

1x^1  mu  rtup]MiM),  ihun,  a  oase  of  hyHturioil  joiut  ai^tion.  The  patient 
eomee,  nr  is  broii^lit  to  uh,  s\ip[>oM:d  Ut  l>e  Kiitferinv;  from  juinC  diiteuse. 
Thero  will  prob'ibly  bu  a  hiati*ry  of  Honie  injurv,  or  of  ftonie  meutal  shock, 
or  thv  alVeutiou  may  have  c^imu  uti  gradiiitlly.  \V*u  muy  alao  el.cit  nnmo 
informatitiu  that,  tukon  in  relation  w)th  l-he  bical  conditinnR.  mav  thruw  li^hc 
on  thit  tiM.«a.  For  instauue,  au  injurv  mav  have  (KMitimMl  au  Uing  betore,  Chat, 
hod  actual  diiMasa  existed  ali  that  time,  changes  wuuld  bo  evident  iu  Uto 

*  Ilrub»  iitcludiHl  tliom  *U  niMler  th«  U>nn  "  nemiri«  orjoliiU." 

<  i'af;Fi  Mj-a  i)i«l  ll  U  imm  difllcuU  la  dlAjpiOBv  ■uiloiini  hj-stuhul  ilToctlotu  tbui  »ctual 
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joint  of  a  verv  raarked  and  easi!y  recopnised  character.  The  condition  of 
the  joint,  however,  may  bc  quite  diflerent.  And  thewrtnt  of  dne  rulutiun 
bdtweeu  tirne  aud  s^mptoms  may  8how  ihal  no  rea!  diseai>e  is  preHent.' 

Vsluable  evidence  !imy  lie  obtained  hy  knovrin«;  that  the  affoction 
oame  on  after  some  mental  ehock,  fright,  ViOTTj,  diaappoiutment,  debili- 
tatmg  fevcr  (Joily),  overwork,  or  some  Buch  nervous  pcrturbation. 

Reliuble  data  inay  he  obtained  from  the  pcrsinal  aud  l'amil:y  lustorj. 
A  full  Ireatment  of  these  wUl  be  fttund  in  llie  vr«»*^ral  article  (p.  i;i2).  I 
shall  nierely  «ay  bere  that  a  nennttic  ur  alcnlmlic  persiioal  and  t'aiiiily 
lu8tory  wiU  make  hy8teria  more  probable.  while  on  the  other  hand  a  gouty, 
rheuiuatic,  sypbiUbio,  or  tubei-culous  history  wuiild  make  one  more  cautioua 
in  Goming  to  auch  s  diagnosis. 

According  to  Paj^t  the  {>atient8  are  rao8tly  feniales.  af  nervous  tempera- 
ment, ea8Uy  fatijjned,  ameniic,  li:ihk  to  tiusheB,  sensitive  to  pain,  or 
oiuesthctjc.  Xhey  tbiuk  of  themselvet«  cuustuntly  and  of  the  part  aftectcd  ; 
"  egutism  bas  its  kcencHt  hfe  ut  uud  nbout  tho  sup^K»icd  seat  i>f  diBeaaB." 
'niey  are  "  content,  ulniost  bappy,  in  their  afllictions,"  ur  they  are  diecon- 
Lented,  and  luake  cveryono  miserablo  aroimd  them.  They  are  fond  i»f 
telling  everyone  of  their  truublea,  and  thus  ooiirt  a3'mpathy,  for  whicb  they 
have  a  morbid  cravinj;.  Will  power  is  deficient  in  one  direction,  though 
Bome  have  very  etron^  winH  \vhen  their  intereets  are  ooucerned.  "  I 
cauuol "  looks  hke  "  I  vrill  not,"  but  is  "  I  cannot  will "  (Pa^et).  The 
fainily  hi«tory  wiU  disclose  a  heredity  of  iuaanilv,  epilepBy,  Intemijerance, 
or  fttmie  other  nervoua  disorder. 

Ali  these  points  will  have  been  made  out  while  we  are  examinin>i  tho 
affeoted  part.,  and,  if  the  čase  be  one  of  eimutation  or  mimicry — a  hystencal 
joint — we  wiU  tind  the  follovring  Icading  cbaractcristica  or  6ymptoma 
presen  t : — 

1.  rain. — The  pain  complained  of  will  be  in  exce8S  of  what  we  usnaUy 
find  iii  tho  diaeofte  that  is  Himulated.  The  pain  iivill  also  be  supcrGcial. 
rather  than  deep,  gonblo  pressure  uud  pinctiiug  the  skiu  cau&ing  aa  muoh 
or  even  more  espresaion  of  pain  than  deep,  firm  preaBure.  The  pain  will 
alflo  vary  at  different.  tiTiies,'  iiiav  »hift  frnm  plače  to  plaoe,  and  raay  oocur 
iu  places  that  we  do  not  ii8u;tlly  find  painful  in  actual  disease.  Pain  may 
be  asaociated  with  or  mav  alternaie  with  ftua-stheaia.  It  seldom,  if  ever, 
interferes  with  aleep. 

In  joints  the  foruible  apprDximation  of  osaeoua  surfacen  does  not  cauHe  pain 
if  carefully  performed,  and  there  is  no  startini;  at  nijjht  of  the  typical  land. 

2.  Te mprrature.— The  general  temperature  is  ncver  raiscd  in  the  same 
way  aH  by  tliHea.se.  If  there  be  any  rise  it  will  be  irregular,  caprieiouH,  or 
perhaps  fictitimis.  It  ia  more  coramun  to  liave  the  general  terajieratiiro 
BubnonuaL  If  the  teinporuturo  Ik  above  nonnal  the  patient  should  be 
esamined  oU  ovcr.  There  may  be  some  disease  el3ewhere  causing  tho  riae 
(Paget). 

The  same  may  be  said  of  tho  local  temperature.  It  ia  geueraUy  lower 
than  nonnal,  the  affected  part  being  blu«  or  df.uil  white.  If  there  bo  any 
rise  of  temperature  it  will  be  associated  with  a  fiushing  of  the  skin  and 
quite  tomix}rary. 

Paget  dwull.t  atrong1y  on  the  diugnostio  imjmrtance  of  the  peeuliarities 
of  tempemtnro,  and  ^loints  out  tlits  riak  of  being  iui«l«d  by  this  fluHhing. 
He  considera  that  in  highly  nervmis  persons  any  part  nf  the  body  mav  Huah, 
JuBt  as  the  face  does,  from  s])ecial  attention  being  drawD  and  durccted  to  it. 

I  Holtn««'  MVi  "there  is  no  commenRiiriit«  iinp«innftnt  of  he4ltU." 
'  fnin  nuiy  reiuit,  or  intertiiit  aiiJ  recar  &uili]euly  (JuUy). 
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also  tliat  »  tTAnmni  gouty  oondiiioD  mav  give  oolour  &nd  heai 
rieal  joiut.  Tliese  poiucs  have  to  be  made  out  hy  ihe  surgMzi 
while  ha  is  esaiuming  the  joint — {laasinj;  tlie  Imnd  over  it.  ^ntlv  mo^*ia}J; 
it,  cloaelf  Bortitiuiaing  it,  and  at  the  same  tirae  que8tioniQg  the  patieut,  both 
witb  tbe  objeot  of  djTertin}>  her  atteDtion  from  tbe  part  being  examuied, 
and  of  eliciting  iDformation  as  to  the  patieQt'8  hislory,  consCitutioD,  heredit}', 
and  Dther  Hubsidiary  H^mptoma. 

I  a  caiTpng  out  theee  roanipulations  another  simptom  will  come  into 
prominenc« : — 

3.  RiffidUy. — StiCTness  or  rigidity  of  tho  joiat  may  be  preaent  to  an 
eKcesave  degree,  in  the  flexed  poaition  if  the  hip  or  elbovr  be  afTeototl,  in  thu 
Rtraight  position  if  the  kne&  On  the  otlier  hand,  bul  laes  frequent]y,  tite 
Umb  may  be  limp  and  uaelesa,  tbe  patient  complaining  of  ureakness  rather 
tban  of  pain — free  luovement  being  posašble — sucb  as  would  not  occur  in 
diseaae.  Rigidity  ia  more  comnion  and  is  U3ually  exceasive,  tbat  is  bo  aay, 
greater  than  is  met  witb  in  at^tual  diaeasu,  ali  movement  l>eing  atronglj' 
resisted.  Sometimcs  it  is  posaiblo  to  see  the  patient  stifiening  tbe  Umb  in 
anticipation  of  the  8urgeon'8  manipulationa  In  such  caaee,  if  tlie  palient'a 
attention  be  diverted  by  conversatiun,  the  limb  inay  be  gently  yet  freely 
raoved. 

In  this  conncction  1  may  refer  to  tbe  poeition  wbiob  tho  limb  may 
iissume.  Paget  savs,  "  Subjeclive  iuteuaity  of  pain  briuge  about  the  Bame 
postures  aa  aro  aaaunied  inatinctively  for  the  relief  of  pain."  He  also  ]>oint8 
out  tbat  ibere  may  be  uuwilling  or  unconacious  iniitation.  This  we  ^ould 
alwayB  bear  in  mind. 

Barker  saya  tbat  tbe  limb  assumes  tbe  poaition  oommoaly  obsurved  iu 
diaeaee.     Thia,  lioNvevcr,  is  not  al\vay8  the  caae. 

4.  StoeiUng. — Swelling  is  aaid  to  be  oonspicuous  by  its  abaenoo.  My 
own  csperienco  is  that  there  is  geDeraUy  an  appearance  of  8Wclling  of 
tbe  aSected  joint  and  alao  of  wastiQg  of  the  muscles  of  ihe  liiub. 
But  both  these  eondilions  ar«  more  apparent  than  retil  in  hy8torical 
affections. 

.Swelling  of  a  joint  is  made  raore  apparent  by  muscle  wa8ting,  as  in 
olber  aBectiouB.  Caroful  mcasuremoats  and  compnrisons  with  the  other 
limb  will  dtiuionatrate  tbat  the  joiut  is  practicaUy  tbe  same  lia  the  otber. 
Thore  may  l>e  soine  pufry  awelling,  but  that  is  generally  slight  Wa8ting 
of  tbe  Umb,  however,  is  usually  prosent  to  a  certain  extent.  This  is  only 
what  one  would  oxpect  froni  the  Umb  not  being  used  as  muoh  as  tbe  other 
ona  But  there  is  soiiiethini^  more  that  haa  to  be  taken  into  considoration. 
Tliere  seems  to  lie  a  ]>o(uiii»le  miniilatiun  of  atrophy,  a  tiyHterical  slirinkage 
(if  one  n)ay  use  the  term)  that  ooours,  and  is  vury  apt  to  mislead.  This 
dinappears  under  tbe  influeuce  of  an  ano^tbetic 

A  bysterical  liinU  may,  hovvever,  be  qmto  plump,  witb  a  good  layer  of  sub- 
cutuueoutt  fai.  iSucli  a  state  of  matters  should  tiiaku  tHiu  BuspicJnus.  But 
I  have,  on  the  othor  hand,  eeen  cases  of  lubenjuloim  diaeiiao  in  which  there 
vras  a  fair  amount  of  fat  on  tbe  affooted  limb. 

LaBtly,  ono  mav  mw;t  witb  hy3ierieal  redenia ;  that  i«  lo  8ay,  fiotitious 
omloma  ttmt  may  tUsappear  under  an  unteatbotic,  and  is  not  tboreforo  due  to 
diaeaao.  Cbarcot  deacribes  this  l)yBterical  (udema.  I  have  my8elf  seen  it 
in  a  caae  vrhicb  I  pubUslied  in  The  Hospiial  in  1804. 

Kow  let  ufl  BtiU  suppose  that  we  bave  our  patient  l>oforo  usl  Wo 
have  oarefully  cxamine(J  ihe  čase.  especiallv  If>cally,  tetted  tho  Paid,  the 
temperature,  thu  rigiiUl.y,  the  apmreut  swi:lUng  and  atrophy.  If  we  atill 
have  any  doubt  wo  sliould  empu)y  a  general  amusthetic.     There  may  be 
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Bome  iucipient  or  Intent  affection,  the  sjnnptoms  of  whic-h  are  veTy  slight,  or 
perhaps  iiiaaked  by  the  hjsterical  conditiou  of  the  patienl. 

Suppose  tho  patieut  to  be  uuder  tho  iullucuce  of  chloroform.  IT  the 
8ymptom8  resembling  diseaae  graduaUy  diaappear,  and  as  j;jraduaUy  reapjMiar 
as  tho  patient  comes  out,  then  we  maj  presume  that  the  čase  is  hjHterical 
If,  on  the  other  hand,  we  diseover  eonio  endence  of  diseaae,  suoh  aa  grating, 
we  cau  be  quitc  sure  that  diseotjc  ia  proscnt. 

One  Khould  not  furget.  that  in  a  IiyBtt!rica!  patient  there  may  be  great 
osaggerntion  of  a  HyTiiptoin,  such  aa  piin.  This  is  not  a  caae  of  hyRterical 
joint,  but  of  joint  disoaae  in  a  hy5terical  patient,  and  bas  to  be  treated  aa 
such.  We  should  altso  remomber  that  a  loog  ooDtinuanoe  of  hjsterical  con- 
diLions  may  briiig  about  actual  disease.  Mr.  Holiues  say8  thab  ihe  iuUueuce 
of  the  luind  on  the  hody  ia  so  povveriul  that  it  "  may  lity  the  foundation  of 
organic  diseaae." 

Befora  leaviug  this  eubject  of  diagnosis  let  me  Bay  that  there  is  one 
tiiing,  wliich  I  cunuot  uall  a  aymptoiu,  very  characloristic  of  hyBtcrical 
aflbctiouB,  and  on  vvhich  I  have  very  much  relied  in  fonuiug  my  diagnoeit]. 
It  cannot  be  put  in  one  word.  It  is  tho  presouce,  more  irequentiy  the 
abaence,  of  some  8yuiptom  whicli  vrould  not  l>e  absHut  or  preaeut  in  the 
disease  which  ia  il)eing  aimuhited.  In  other  worda,  the  8yniptnnia  are  not 
according  to  tj-pe,  they  are  not  convincing,  they  have  not  tlie  ritig  of  tnith 
about  them.  UDe'8  siispicion  is  arouecd.  Somcthing  is  horc  that  should 
not  be,  or  somethiug  is  awauting  that  ought  to  be  bare.  Paget  say8,  "  The 
abaence  of  »yuipti)ms  sliould  lio  weighLier  Lhan  the  presence."  Mr.  Hclmea 
8ay8  that  the  IoljiI  aymptoin8  »how  contradiction  or  incon8i8tency.  Another 
way  of  putting  the  inatter  is,  in  the  graphic  word9  of  Paget,  "  There  are 
seusation  signs  of  disease  without  a  eingle  mark  of  aiiy  orgauic  change 
produccd  hy  them."  Tliat  is  to  Hay,  you  don't  find  gratiug,  unnalural 
mobility,  osaeoua  thickening,  pulpy  8ynovial  membrane,  actual  8welling, 
or  such  like  conditions  vvhich,  if  present,  would  provc  deoidedly  diagnosdo 
of  disease. ' 

Now,  at  tho  risk  of  repetitioii,  I  muKt  put  tlie  čase  again  Bhortly.  To 
reach  a  correct  diagnoHis  tho  sui^Ron  mant  examine  the  joint  (or  other  part) 
carefuUv,  vnih  an  unbiaaaed  mind,  and  with  the  object  diBtmctlv  before  him 
of  discortring  dUcase  i/  it  exists.  If,  undor  thcso  conditions,  ho  is  not  oon- 
vinced  that  dlaeasc  is  prosent,  theu  lie  may  coaciude  that  the  conditiou  is 
hjsterical.  If,  on  the  uther  hand,  he  tinda  the  aligbtcat  traoc  of  diiseaae,  or 
even  is  unable  to  8ay  (:ertainly  that  no  diaease  esiats,  it  is  safer  to  treat  the 
caae  as  one  of  real  disease.  BiagnoBis  should,  howQver,  not  be  unccrtain  in 
the  vast  majority  of  casea. 

I  have  not  yet  spoken  of  the  connection  between  )iyHterioa.l  affectiona 
and  the  8exual  functions.  In  the  female  you  may  find  an  cnlarged  or 
sensitive  ovary,  or  the  sjmptomB  of  which  she  complaius  may  vary  vdth  the 
Hienstrual  i>eriod3. 

In  the  male  you  may  have  au  uudesceiided  or  parliially  desceuded  teatia 
or  a  phjnnosia.  In  either  ses  there  niay  be  the  practice  of  maaturbation. 
Dr.  Jolly  8ay8  that  "  irritativo  pathological  conditions  of  the  genitals," 
which  ho  detines  as  "  aexual  abstinence  or  over-irritation/'  are  ofton  present 
in  hyHterical  patients.  Theac  givc  liae  to  "  discaaed  retles  actions "  od 
account  of  the  "  iuereased  irrilabiliiy  of  the  8enaoEy  8yateui." 

'  Hyit«ria  nuj  be  produccd  bv  numv  loc«l  KlfvcHoii.  An  »x«mple  wu  publishcd  in  th» 
Jtritiak  Medical  Jovru/i!.  SSth  .Tuiy  1009,  in  wlucli  ih«  initnut.  no«  ati  iuerouing  toe  nftU. 
ThU  ia  not  th«  uurgiinl  livsl.rin  ot  nliirli  I  iim  »Htin^.  There  is  no  simulation  of  dii 
Any  other  (Mrripbftnl  irriuti^n  n>igh(  produco  the  itiuiiti  eSbct. 
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Tliis  connection  betvreen  tho  sezual  fuDctioDB  and  h^sterical  afTecliuDB 
doea  nol,  in  iuy  exporience,  always  exist. 

HvBTBRiA  OP  THE  Spi.NB. — T)u8  Bubjeut  will  be  dealt  vrith  alao  iinder  the 
heads  of  spinal  nfTectionH,  orthopaidica,  etc. 

I  would  merelj  t>Ay  on  tbe  general  subjeot  that  diagnoaiB  ia  ofteu  very 
difficult,  and  that  (hoi-efure  a  caroful  and  thorough  exaiiiiuation  h  alwaya 
nece8aary.  It  is  not  ditlicult  to  overlook  a  alight  ri<fidity  of  the  spine,  or  a 
little  dirterence  in  the  length  of  the  lower  limba. 

I  sholl  not  Bay  auythiog  about  lateral  curvature  as  I  am  sure  it  wiU  be 
fii]]y  d&ilt  vrith  elsewhere.  \V)iut  I  have  got  to  8ay  will  be  liuilLed  tu  the 
diagnoaia  of  hvstcrical  couditious  from  Pott'8  diseaae  of  the  spine. 

vFe  inay  further  limit  »ur  Kubje<;t  to  the  earliest  stage  of  ctvriea  before 
any  prominence  has  fonned,  b«oaiise  the  adranced  stagea  of  this  diseaae 
cannot  be  aimulaCed. 

In  forming  a  diaguoais  the  moet  important  8ymptonis  to  depend  upon 
are  pain  and  rigidity. 

In  Potfs  disoase  the  pain  ia  producod  by  fina  preeaure  on  the  B|>inous 
proceaaea  of  the  afiected  vertebrse,  and  tlie  Bamo  [>ain  is  produc^ed  by  dnwn- 
ward  preeaure  on  the  Hhoulders  or  heatl.  In  inun}  advanced  csnes  you  have 
the  patient  supporting  the  head  with  his  hand,  or  Ufting  the  vveight  oif  hia 
baok  by  placing  hia  hands  od  the  ohair  or  bed  when  sittiug  up. 

lu  hysteria,  ou  tbe  olher  band,  we  have  the  pain  (as  we  have  seen) 
ezoasBivi;,  Kuiierfictal,  varvln;^',  and  not  cauHed  by  downward  pressure,  if 
this  be  made  oarefiiltv  and  withi)Ut  the  patient  knowing  why  it  is  donei 

As  regardu  rigidity  there  is  an  equally  well-marked  cUstinotion.  In 
carias  you  have  this  symptom  al\Taya  prcscat.  It  is  mado  out  by  caoaing 
tbe  patient  to  tles,  exteud,  and  rotate  tlie  spine,  when  some  atifTnesa  in 
movement,  or  actual  fixation  of  the  diseased  [>ortion  of  the  neck  or  book, 
will  be  at  onco  made  evident. 

In  hy9teria,  on  tho  other  hand,  the  back  ia  more  fre<jueutly  Ump  and 
woak.  H>gidity  if  pniseut  in  likKly  to  be  apasmudic  and  of  the  nature  of 
opisthotonoa. 

Thore  is  one  thing  that  I  think  ahould  alwaya  be  borne  in  nund,  viz. 
that  in  manj  persous  thore  is  a  sensitive  area  in  the  spine  that  has  no 
relation  wilh  diseaae  lu  any  way  whatevor. 

Girdle  pain  ia  not  an  iiifalUble  proof  of  oaries  of  the  spine.  It  can  be 
imitated.  But  as  this  8ymptoni  i»  not  usua11y  an  early  one  in  rott'3  disesse 
the  al>8eDce  of  a  projeution  and  of  other  sj-mptoms  will  shovv  thut  the  caae 
is  one  of  siuiulation. 

One  must  remem1>er  that  i*evere  spinal  pain,  somtiwhat  hyaterical  in 
character,  may  be  oansed  l)y  a  mahgnant  tumour  or  aneury8m.  Neither  must 
it  bo  forgotteu  that  we  may  have  oariea  oocmring  in  a  hjaierical  subject 

HvfiTKRiCAL  Affkctionr  OF  JoiNTS. — The  diaeaaes  which  aro  apt  to  bo 
aimiiLited  are  Lulien:ul(>UM  discase  of  tho  hip  and  kuee,  Brodie's  aliacefle, 
looae  cartilago  in  the  knc«,  and  chronio  Hynovitis  (of  adhesions,  contractores, 
and  dcformibiea  I  wiU  speak  aftervards), 

T/i€  Jfip. — The  sjmptoms  that  wiU  be  imitated  are  pain,  lamenean, 
flexian  of  the  joiut,  lordoais,  latcral  curvature,  lluttoning  uf  tho  hip,  and 
odduction  with  ai>[>arent  shortening  of  the  Umb.  As  in  the  caae  of  Pott'9 
diseasc  it  is  onlv  tho  oarly  atage  that  can  be  simulatod. 

Let  us  ima^e  a  casc.  The  patient,  who  is  uBuaUy  delicato  looking 
and  anujmiu,  linips  or  is  oarried  in,  or  we  may  havo  to  visit  her  lying  in  bed. 
Od  ezamining  we  may  find  ali  the  apaptoms  above  enumnrateil  upparent. 
On  oareful  investigation,  however,  we  will  find  that  the  pain  is,  as  usoal, 
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ezaggorated,  8iHM)rfii.:ial,  and  not  inoreaBetl  hy  pressuro  on  tbH  trochantcr, 
heel,  OT  knee.  Ali  deforaiity  cau  be  made  to  disappear  under  careful  and 
gentle  manipiilatioa.  The  Dormal  movemeats  ol'  the  joiut  may  also  bo 
obtained  if  performed  cauC;iously  and  whcn  the  patieDt'8  atteutioD  is  other- 
wi8e  o(!<;upiiKl.  Tf  tho  pntient  be  a  feiuale  the  iliac  fosHa  hIiouM  bo 
esaminod  tor  a  Bonsitive  ovary^  o8|)ocin.lly  if  there  be  well-inarked  tlesion  of 
the  hip  with  lordosia.  A  v[;ry  -lood  plan,  08peoiaUy  in  voun^  perbous,  is  to 
csaminti  the  haalthy  Unib  first.  lu  doinjj;  Chis  the  tbrcible  t]exioii  test  for 
hip  diaeaHe  may  be  BmplGyed  witli  advautaj^e.  If  the  hBaIthy  limb  uan  be 
thoroughly  flesod  on  to  the  abdoinen  without  raiging  the  aHected  lirab,  the 
latter  oannot  be  diseascd.  The  patient  may  then  \ie  uiade  to  staud  aud  walk, 
and  to  stand  ou  one  leg — tirat  ou  the  sound  one,  and  thcn  on  the  al^cobed  one. 

ir  the  patient  be  a  boy  he  should  be  exaniiued  for  phymo8iH  aud  hernia. 
T  havo  had  two  i^aBes  of  conipleta  Kure  after  uiruunK-.ision.  If  thore  should 
8tUl  be  some  doubt  the  pationt  should  be  placod  under  the  influence  of 
an  ana^sthotic,  and  the  oonditious  of  the  Juiut  oarefully  aud  thoroughly 
esamined.  There  are  reasons  why  an  exaniiuatiua  under  an  anmsthetio 
may  bo  8pocially  noce&3ary  in  the  caae  of  females. 

l'ke  Kiift. — Tuberculous  diseaae  or  chronic  8yoovitis  are  inoat  frequently 
Bimuhittid.  Ttie  iiatient  Umps  budly,  or  refusea  to  usis  tlie  limb  at  ali. 
There  may  lie  the  hi8tory  of  an  injury — [»rhaps  nionths  or  even  year8 
before.  Fain  is  said  to  be  very  severe  eapecially  on  movement.  £xamina- 
tiou  sboidd  be  mado  ■vrith  both  liiubs  bare  bo  that  tho  surgeon  raay  be  able 
to  coiupare  theuL  At  firat  a  diflbrenoe  between  the  two  may  be  apparont, 
but  clo»er  t;xa]uinatioa  will  Hhn\v  thiH  to  be  alight  if  at  alL 

On  lookin'^^  for  painful  spota  theae  will  be  found  to  be,  ae  tisual, 
euperficial,  variable,  and  uncertain.  By  this  the  po86ibiIity  of  a  Brodie'8 
abauesa  uiay  be  uften  at  uuue  eUiuiualed.  Aua:sttiet.io  areas  alao  may  be 
made  out.  It  will  gen6rally  Ijb  fotmd  that  the  pain  doea  not  prevent  sleep, 
and  that  there  is  no  startin}^  at  night.  This  last  8yinptora  may  bc  slmulated 
if  the  patient  has  heard  or  read  about  it.  The  temperature  of  the  joiut  will 
be  normal  or  subnormal,  the  skin  being  sometimes  blue  ur  dt;ad  white  in 
appearance.  Tlie  joint  may  Buein  to  be  Hw«llen,  but  there  will  be  no  fluctua- 
tion,  or  thickenin«,'  of  the  Hynovial  membrane.  The  bones  \vill  be  normal 
aud  the  patella  wiU  be  movable,  but  not  floatin^.  The  relation  of  tho  bouea 
to  one  another  will  also  bo  normaL  There  may  bo  some  "  pufliuesa  "  or  even 
(Kdema,  and  piirhaps  a  tranaieut  redueas — as  has  alreudy  becn  poinied  out. 

If  tlie  piitient  l»e  otherwise  we]l  nnurished  a  conifortable  Iayer  of 
Bttbcutaneous  lat  wiU  be  easily  made  out. 

Ou  tim  othcr  haud,  atrophy  of  the  limb  may  cxi8t  to  a  certain  extenti 
from  want  of  use,  aud  may  be  tncreased  by  wliat  I  have  ventured  to  call 
"  hy6terical  shrinkagB."  Careful  uieaBureraents  will,  hoiivever,  demonstrate 
that  the  joint  is  not  enlarged,  and  that  the  muscle  wa8ting  is  more  apparent 
thau  reaL  The  position  which  the  limb  usaallv  adopts  is  sCraight,  but  the 
joint  may  be  f!exed.  The  limb  is  U8Uiilly  rigid  with  the  umscles  firmly 
C0Dtracte<l  ao  as  Lo  prevent  motiou,  \vhidi  is  aaid  to  be  verv  painful.  If  the 
sui^eon  manipulato  carefuUy,  however,  lio  may  bo  able  to  8atisfy  himaolf 
that  mobility  is  present  and  is  perfectly  norm^  and  paialeas. 

In  aomo  hy8terical  caaeg,  instead  of  pain  with  rijjridity,  the  patient  com- 
plainn  «f  weakne88.  She  does  not  ase  tlie  lind),  and,  in  con8equBnoo,  there 
inay  be  considerable  atrt)phy.  Ona  very  importfint  point,  on  whioh  Paget 
lay8  considerable  stresa,  is.  that  the  apparent  disease  is  not  so  advanced  aa 
would  bc  the  caae  had  aotual  diseaee  oxisted  for  tho  period  duriug  whioh 
the  patient  has  complaincd. 
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Sonictimes  8wellinj^  aod  rednesa  may  l>e  caused  by  irritatmjr  applioa- 
tions.  If  tliis  be  done  trauduleDtl^  it  can  geaerollj  be  diacovered  by  in- 
vestigatiou. 

Oue  luuBt.  be  careful  not  to  overlook  some  chronio  or  aubacute  aHeotion. 
such  as  |;;ouL  or  rheiimatisiit. 

The  sjinptoms  of  a  loose  body  or  oartilage  in  tbe  knee  joiut  may  be 
simulatcd.  Generali}',  however,  tbe  pain  complained  of  is  exct)8sive  aud 
UDcertain  in  cbaracter. 

LaBtly.  under  an  aneeBthetic  ali  ^rmptoms  diaappear,  and  a»  the 
cnnaciousDcss  rcturus  ao  do  the  BTmptoma.  This  generaliy  settles  tbe 
diagnoaiB. 

HvsTERiCAL  Affkctions  OF  MuscLES.— These  are  often  pu«  example9 
of  mimicry.  Tlie  jmtient  seea  somnone  atfocted  with  the  ^eniiine  diaeaae, 
and,  eonsc!ou8ly  or  unoonaciou8ly,  voliintarily  or  involuutarily,  imitates  the 
moTements.  As  examples  I  shall  refer  to  only  two  afiTectioos,  spasmodic 
wr7-neck  and  8quint. 

Wry-ntj:k,  if  hj-sterioal,  comes  on  8uddenly,  varies  in  dcjfree,  inay 
intermit,  and  inay  poss  from  the  one  side  to  tho  other.  It  disappears 
eutirely  duriug  »leep.  It  may  be  conuticteil  with  intestinal  irritatinn.  It 
teuds  to  diHappear  and  may  do  so  Riiddenlv. 

This  wiU  be  more  fuUy  di«;ussed  under  "  Wry-neck  "  and  "  Spasmodic 
AfieottoDR  of  MuRcIe."    (Soe  also  "  Strabisuius.") 

UvsTKRiCAL  TuMOUBs. — Abdouiiual  pbantom  tmnours,  as  they  are 
called,  seldom  couie  into  the  liand«  of  tlie  Hur[^n.  They  geDeralIy  gn  Co 
the  pliyBician  and  obstetrician.  I  have  little  to  8ay  of  theiii  lievond  that 
they  disappear  when  tho  patient  is  plae^d  under  the  influence  of  an 
antcsthctic. 

Mamma. — VainftU  uffections  of  tbe  breaat  are  sometimes  suppoeed  bj 
patieotB  to  be  malignant  tumours.  If  tbe  non-exiRtenoe  of  a  tumour  be 
made  out  the  patient  is  generaily  much  comforted.  If,  hovever,  she  be 
hy8terical,  she  may  prefer  her  ima^jiuarv  tumour  aud  may  disbelievo  the 
uurgoou'H  couifurting  aaBumncea.  ThiH  ih  u  verv  cbamcteristic  BympLom. 
In  regard  to  auch  cases  Paget  8ay8  that  we  muat  judge  by  what  we  feel, 
and  not  by  what  the  patient  fecls  or  &ayB  she  feels. 

The  pain  complulued  of  in  hysteri(^  breast  is,  as  usual,  exce8Bivc  and 
Taryiug ;  sometimes  paasiug  from  oue  l>reaHt  to  another.  I  should  like  to 
8ay  in  thia  connection,  that  in  niy  exi>erienoe  the  remuval  of  ibe  breast  for 
nouralgia  (hyBterical  i)  when  no  actual  dimaae  can  be  made  out  is  most 
unBatififactorj*.  The  patient  may  be  hottcr  for  a  time,  but  the  pain  retums 
in  the  other  breattt,  aud  U'  that  be  removed,  as  I  luive  seen  done,  tbe  paiu  is 
trauaferred,  after  a  tirne,  to  some  other  piirt. 

UvaTKKiCAL  Intk»tinai,  Obstruction. — HjBterical  subjects  are  well 
lcnown  to  be  prone  to  constipation.  Thcy  are  neglectful  of  the  calla  of 
uature,  and  are  aometimea  evcu  dirty  iu  ihcir  habita.  Under  such  circum- 
stancee  it  ia  poaeible  for  the  bowebt  to  liticome  tor^iid,  and  loaded  with  (axea 
to  such  an  extent  as  to  caaae  obstruotion.  Such  cases  differ  in  no  respect 
from  ordinary  ezomples  of  fseculenl  obstruction  as  regarda  eitber  8ymptom8 
or  troatment. 

But  there  ia  another  class  uf  cases  in  which  obstruction  seems  to  occur 
from  much  the  nune  uause  aa  retpntinn  of  urine  in  hysterical  females.  The 
patient  seemH  to  exerci8e  an  inhibit4::iry  inHuence  orer  the  intestinal  ^Ktri- 
stalsLB.  with  the  rceult  that  there  is  constipation  and  also  Bickne«s.  In  my 
exp4Tienee  the  diagnoetic  (Mint  is  that  the  aickueea  bas  not  tbe  well-known 
chantclerittitcs  of  obtttruction  vomiting,  and  ia  never  fteculeut.     On  the 
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other  hand  a  powerful  purgative,  whicli  would  be  dangeious  in  a  real  čase 
of  obatruction,  is  U8ually  quiCe  succesBful  In  overcomin^  the  paticnt's 
inhibition  of  her  periHtalniH,  and  in  getting  rid  of  the  obatructjon. 

Massoge  haa  aiso  been  succettatnl  in  such  cases. 

HvsTEiacAL  CoNTRACTUiiES. — While  iheae  are  deecribed  in  the  general 
articie  (p.  120)  it  maj  be  advisable  to  rcfcr  brietly  to  their  surgical 
bearin^. 

Such  cases,  in  my  expcrienr^,  are  not  URually  purelj  b3r8terit'al.  There 
is  the  iiiBtory  of  an  injurj  or  of  some  joint  aflectiou.  The  čase  bas,  however, 
beoome  hjsterical  beoause  tbc  dominant  foctor  standing  in  tbe  way  of 
recovery  iti  the  iinvrilliiigness  of  the  patieut  to  make  the  uece&Bary  eObrtB, 
or  to  nee  t}io  nei;e3sary  means  for  recDvery. 

Let  me  piit  tbe  matter  anothor  way.  In  maldng  our  diagnoBis  we  have 
to  aettle  whetber  the  čase  ia  one  of  pure  hyefceria.  or  of  hystem  aflecting  a 
joint  or  group  of  musclcs  that  unče  were  iuflamed,  or  of  hy8teria  grafted  on 
to  a  |athological  condition  tlie  reault  of  some  previoue  alTection. 

To  arrive  at  a  eorrect  diagnoaia  in  such  caeea  it  ia  generaUy  advisable  to 
plače  the  [»itient  under  Lhe  inHuence  of  an  ančestbetic:. 

Before  deciding  we  mast  investigate  into  ali  poHsible  causea  of  contracture, 
Buch  as  joint  disease.  ner\'0U8  affections,  muscie  aftections  and  adbesions. 

We  must  not  forget  that  permauent  muecle  cliaugee  mfly  result  from 
loug-c{mtinued  hyBtericaI  cuutracturea.  JoUy  Hay8  that  coutracturea  iuay 
occur  after  a  bjHterical  conviilsion. 

Under  an  anaesthetic  any  adhesions  will  usually  be  both  diagnosed  and 
broken  down  ea8ily. 

Treatment. — Wliat  I  have  to  8ay  on  the  subject  froiu  the  surgical  point 
of  view  niUHt  b«  imc:RHsarily  very  brief.  Paget  saya  that  we  have  three  things 
to  treat — the  constitution.  the  nervous  condition,  and  the  local  sjinptoms. 
As  regards  the  tirat,  there  is  a  general  cousensus  of  opinion  against  tho  em- 
plovment  of  narcotics  and  alcohol.  Suth  pathological  conditiouB  as  gout, 
rheiimatism,  Hyphili8,  HtruTna,  ansimia,  and  oxaluria  niUHt  be  treated 
setundum  artem.  The  patient  should  have  good  food,  freah  air,  change  of 
Bcene  and  cUmate,  warnuh,  and  tonica  judicioualj  selected.  Sleep  ahould 
be  procured  naturally,  aod  for  tliia  purpose  eserciae,  e8peciaUy  in  the  open 
air,  ia  advisable. 

The  nervoiia  condition  ahould  bo  treated  by  moral  meana  The  will 
ahould  be  educated.  There  ahould  Ijo  no  threata  or  forciog  (Jolly).  And 
the  patient  ahould  be  eeparated  Irom  her  frieuds. 

nypnotii:  Hugi^etttion  haa  been  tried  and  han  aucceeded  in  aome  caaea 
I  have  aeen  it  aigna]ly  fail. 

Now  witb  regard  to  the  treatment  of  the  looal  8yniptoma,  aeeing  that 
these,  in  hysterical  casca,  are  iTnaginary  and  lictitious.  iheir  treatment 
muBt  nec:ea.sarily  be  Iargely  moral  and  through  the  nervous  HyHtem. 

Holiiiea  tells  na  Lo  cnmmeno«  with  the  removal  af  al]  posaible  irritanta 
Theae  are  not  alway8  easilj  diacovered.  We  must  investigate  the  digeative, 
nen'0U8.  ciroulatory,  and  sesual  svstema. 

In  regard  to  strictly  local  appUcationa  opiuions  vary.  Of  auch  aimple 
tliinga  aa  heat.  and  cold,  we  have  Paget,  on  the  one  hand,  atating  Ihat 
warmth  ia  neceasarj  and  cold  objectionable,  while  Jolly  holda  the  converae 
opinion.  Probably  the  que9tion  really  ia,  vrhich  woiiid  have  the  grcater 
moral  eflect  in  ftny  given  caao.  Galvauism  alno  fihould  be  eniplnycd  acoord- 
ing  U)  its  moral  influence.  Counter-irritation  in  (ift«n  very  uaeful  and  is 
beet  applied  lightly  and  frequently ;  moral  influenco  again  being  deaired 
maiiily. 
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Massoge  hos  great  posaibilities,  emplojed  both  on  the  \Vcir-Mitcholl 
principle  and  locallj  to  a  joiot  or  back.  Massago  should  alwajH  bo  applied 
and  adininiHLered  UDder  the  advioe  and  Hupervision  of  a  doctnr. 

Surgical  operationa  are  not,  in  inj  opinioD,  advisablo.  The^  maj  be 
temporaril}'  ueeful  in  removiug  a  paiiifiil  part  (such  as  the  mammu  or 
testicic),  or  by  leading  thu  patieut  to  believu  that  aomc  discaac  has  beeu 
removcd  or  relieved  (moral  influence);  biit  the  ultimate  re^ult  is  iinsatia- 
facU)ry.  The  pain,  which  has  heen  tenij>orarily  relieved,  recure  in  soma 
other  port.  In  a  word,  the  real  disease,  the  hjstoria,  is  not  ciired,  and 
oannot  be  cured  by  euch  meana  There  is  anothcrkiud  or  surgical  operation 
vvliich  iuay  under  excoptioual  circuuistancea  be  desired,  vlz.  whcu  a  definite 
diajfnosia  cannot  b«  iirrived  at. 

Uudt'r  these  circumstances  iin  exploratory  incision  niay  be  thouj;ht  of. 
Per8onaUy  I  do  not  approve  of  Buch  operations.  To  begiu  with  they  are  an 
adnussion  of  failurc.  It  is  aoid  that  the  slight  operation  can  do  no  hariu, 
and  that-  the  moral  eflect  may  be  very  eonaiderable,  the  patient  being  led 
to  bolievc  that  a  ourativo  operation  has  bocu  performcd.  As  I  havc  already 
fuiid,  the  louul  effeut  Hooa  paases  of,  and  the  putieut  ftuda  out  that  slie  has 
Iieen  deccived,  and  the  moral  eflect  is  iinfavtmnible.  On  tho  other  hand,  it 
is  said  that  if  no  disease  be  found  the  patient  will  be  convinced  on  being 
told  this.  That  is  not  my  experienoe.  I  have  twice  made  exploratory 
incifiions  (under  protest),  and  in  both  instances  the  moral  eSeot  on  the 
{Mitient  was  nil. 

If  the  čase  be  a  hysterieal  one  the  treatment  mtist  be  diraoted  to  the 
hy6teria.  Tf)o  miich  attention  rnay  be  directed  toward8  the  aupposed 
alfcctod  part  by  treatment  boLng  applied  there.  l'agct  dwcns  stroDgly  and 
forcibly  ou  thi& 

I  will.  in  Gonclusion,  repeat  that  diagnosia  is  the  main  thing.  If  the 
caae  be  hjsterical,  treat  the  hy8teria.  If,  on  the  other  hand,  you  have  any 
Buspiciou  that  even  a  traoo  of  disease  is  prosent,  treat  tho  looal  affection.  It 
ia  the  li^t)  duugerouH  miatake  uf  the  twu. 

LITERATURE.— Aiithort  refniTMl  ta:  Paobt's  Clinital  J^durtg,  Hoi.Hi:'ft  S^item  of 
Surgcrjf,  Bnoi)tE'8  Di$tan»  ofJointt,  Charvot'«  Ltetnret  on  JVm»>is  Dittatet,  Ziemnen'! 
Oj/dt^aidia  o/  liidieiHt,  vol.  liv.  "  Hjrstcri*,"  by  Dr.  Jollv  ;  Bahkek  io  nobm'«  S^tUm  of 

Icterus  Neonatorum.    See  Netv-bobn  Child. 


Ichthyo9ls. 

Srif. :  J^i$h-tkin  Disease,  Xerodermia  IehthyoiiU. 
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Stt  aiso  ToNf;uK  (IcuTHVOSiB  Ln.-GO^),  Tyi/i8i8  (IcinHvoaiB 

PALM.\klS    KT  TLANTAIUB).      SkDOKHHCKA. 

Dehnition. — A  diaeaae  present  at  birth  or  developing  in  early  infanc/,  io 
which  the  skin  is  dry,  rough,  and  acaly,  with  defirieur,y  of  noruial  secretionB ; 
or  oovered  partially  or  generally  with  horny  plates  and  warty  growth& 
Under  this  definitiou  are  iucludcd  ali  the  forms  of  fu-tal  ichthyosi8,  the 
\'anoua  degroes  of  ordinary  ichthyoais,  and  the  generaliaed  aod  localiaed 


152 


ICHTHVOSIS 


tvpes  of  iulithjoaia  hvBtris.  "  Jjacal  ichtlij-osis  "  or  "  hj-perlteratoais,"  due  to 
chronic  local  irritation,  nervous  dlseases  or  venous  stasis,  wil]  also  be  con- 
sidered.  The  lbUowmg  conditions  are  omitted  as  not  being  true  forins 
of  ichthyosi9,  viz.  "acquired  ichtlijOBia,"  a  diseose  of  advanced  life,  and 
due  to  a  form  of  eelKurlui-a.  "  IcIithj-oBis  ]HilmuriB  et  plaiitariB*'  aud 
"  ichthyosia  lingu.-e  "  will  l>e  found  under  the  headings  of  Tjrloeia  and  Tongue 
respectivelj. 

IcnTHVOSls  FfKTALIS  GHAVlOR. — (Syn.  :  Rarle^uin  Ftttus). — In  thia 
rare  and  most  repiilaive  dieeaae  changea  iu  the  uklu  of  a.  most  pronouuced 
kind  are  observed  at  birth.  The  epidennia  is  greatly  hypertrophied, 
hardened,  and  broken  up  into  scalea  and  plates  of  different  sizee,  shapes, 
and  thickncssee,  separated  by  Hssurea  and  furrovrs  of  varying  depth  and 
widtb.  The  ekin  feela  hard  and  leather)',  and  ia  of  a  dirty  grey  or  yellow 
colour.  The  fiasurea  and  furrnvvs,  in  contrast  to  the  general  colour  of  the 
plates,  are  of  a  deeper  purple  or  brown.  As  a  result  of  general  contraction 
of  the  thickened  integumeut,  the  mouth  gapcs,  and  the  noše,  aa  wcll  aa  the 
reproductive  organa,  are  practic3Uy  ahaent.  Kor  the  aame  reaaon  the  limbs 
maintain  their  intra-uterine  poeition  of  tlesion.  The  maoous  membranee 
aro  unafibcted- 

Suuh  children  are  almost  al\vay8  boru  j)rematuruly,  while  o\ving  to  the 
inability  to  auck,  interference  to  the  fiinctions  of  the  skin,  suppuration  from 
pyogenic  organisnts.  vigceral  and  puImonary  congeations,  death  soon  ensnes. 
Id  one  caao  (Jahn)  liie  was  prolongod  for  ninc  day^. 

Etioloffij. — In  about  8  per  cent  of  re(»rded  eusea  otlier  children  iu  the 
Banie  familv  have  heen  bom  with  tho  Rame  diaeaae. 

Pathnlogjj. — Vartoua  viewB  have  been  espreased  aa  to  the  minute  changea 
occurring  in  the  akin. 

There  is  little  doubt  that.  the  onset  of  the  diseaae  datea  from  the  third  or 
fourtb  inonth  of  fa^tal  life.  Souie  obaervera  (Sirnj^on,  R.  Crocker)  hold 
that  the  condition  is  an  exaggerated  form  of  ordinary  i(;hthyosi8,  while 
others  (F.  Hobra,  Bland-Sutton)  consider  it  to  be  n  form  of  general 
seborrhoia. 

Uuna  diaputea  \\»  rehition  to  ichttiyosia,  and  looka  U|ion  the  inalady  as 
a  universal  congeuital  hy|)erkeratosi8  due  to  defective  nutrition. 

IcHTHVusia  Fu-^TALis  MiTiOR. — Undcr  thjs  uame  are  inukided  themilder 
cosoB  of  foetal  ichthyo8is. 

Family  prevalence  aa  in  the  grave  form  is  not  uucommon.  and  niany 
caaes  are  preniatiirely  t>orn  and  die  youTig.  In  a  certain  nuniticr  of  cases 
which  reach  adult  life  the  condition  becomes  indistinguiahablo  from  one 
of  severe  ordinary  ichthyo9i8,  and  for  thia  reason  it  nuiy  be  looked  upon  as 
a  counectiug  liiik  betueeu  ichthrosiB  fu^talia  gruvior  aud  ordiiiary  ichthyoai8. 

At  birth  the  body  ia  covered  with  a  thin  dry  pellicile  of  dark  bruwn  or 
yeUowi8h  colour,  and  after  a  few  day8  epidenni<?  soales  and  platea  of  various 
aizes  are  fouud,  with  fisaurea  and  cracks.  The  mouth,  noše,  ears,  and 
genitala  are  aficcted  aa  iu  a  hark^iiiu  fo?tu8,  but  to  a  lesa  degreo. 

PathiAo{fy. — Ca8pary  found  great  by]iertropby  uf  ali  Lhe  layera  of  the 
epidermis,  and  a  pronounced  atrophj  of  ali  stnictural  elementa  of  the  akin, 
with  the  esceptian  of  8weat  glands,  whicli  vvere  in  marked  evidence. 

IcHTHVOSia  SlM?LKX — (SVN. :  /.  Vera.,  Comrnon  Ichthj/o.fis). — Although 
lhe  more  aevere  forma  of  tliia  diseaae  were  clearly  recoguised  by  older  obaervera, 
Willan  waj!i  the  first  to  take  a  comprehenMve  Tiew  of  the  diaeaae  in  ali  ita 
degreea  of  8everity.  Hia  original  clinical  description  remains,  oven  at  the 
present  day,  almost  pcrfoct  and  complcte ;  aud  hia  separation  of  two 
diatiuct  typeB — I.  Bimplex  and  L  cornea — is  atill  generaUy  accepted. 
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■gllinongst  othere  Alihert.  Rayer,  Hehra,  Gaskoin,  and  Kraamns  "Wil8on 
^tgreatlj'  helped  to  advance  our  knowledge  of  thc  disease,  while  Unna 
has  receDtly  made  importaut  obaervatious  on  its  mthological  anatom^. 

Sjfmptumi. — lu  the  mildeHt  form,  to  whii:!i  the  naines  Terodemiia  and 
zerosis  are  often  unnecesBariljr  j^ven,  the  skin  in  certain  regione,  aiicb  as  the 
cstensor  Biirfaces  of  the  arma  and  legs,  is  dry  and  dirty-lcx)king,  vrith 
exaggeration  of  the  natural  skin  linea. 

Tho  aurfiicc  ia  covered  with  tine  scales,  aud  thti  hair  fuUicIoa  atand  out 
aa  innuuierahlB  little  coniwiI  projectione,  vrhich  feel  reiiiarkably  rough  and 
hard  when  the  hand  ia  pasaed  over  them.  (/.  amerina  vel.  keralosU 
foUifularU.) 

Associated  with  thc  rough  condition  of  the  skin  there  may  be  a  certain 
auiouut  of  redne«8,  which  ia  liable  to  becouie  more  pronounced  in  cold 
vreather,  or  froni  imtation  of  any  kind.  In  more  severe  casea  (/.  nitida) 
the  whole  of  the  surface  of  the  skiu  is  more  or  lesa  involved,  the  disease 
being  stiU  more  pronounced  on  the  extcQsor  aurfaces  of  the  cxtremitic8,  as 
in  the  milder  caaes.  The  general  appt-arunce  of  the  skin  varies  with  the 
size,  thickncas,  and  colour  of  the  scalea. 

Wheu  Ihti  Hcales  are  auiall  they  de»quamate  aa  thin  whitiab  llakea,  but 
when  lhey  are  large  tbey  are  of  a  dirty  grey  or  brown  colour,  and  uiore 
adherent.  In  the  ktter  čase  the  skin  is  dry.  rough,  and  dirty-Iooking,  the 
natural  Unes  and  fuiT0W8  are  exaggerated,  and  the  akin  loses  ite  normal 
clasticity. 

With  a  further  degree  of  8everity  the  scales  are  represented  by  laige, 
thick,  polygona!  epidermic  plates,  Bej»arat«d  by  deep  furrowB  (/.  serpentina, 
sauridrrmia).  and  adherent  to  the  skin. 

'J'he  colour  in  such  cascs  becomea  dark  brown,  green,  or  even  black  (/. 
niffricaTis). 

With  reganl  to  distrihution  the  disease  ia  luost  marked  on  the  tipe  of 
the  eUK)W8,  on  the  fronts  of  the  knees,  the  extenBor  siirfaces  of  the 
eottremities,  and  on  tho  buttocks.  The  following  regions  are  either  affected 
to  a  slight  eiteut  or  are  eDtireIy  free,  viz,  the  face,  where  the  akin  may  be 
rough  on  the  foreheud  and  cbeeks,  the  axilUt-,  the  flexor  l^nds  of  the  elbow8 
and  popliteal  8j>ace8,  tlie  groina.  and  the  genital  organe.  In  ne«rly  ali 
cases  the  diseaae  ia  accurat€ly  8yranietrical  in  distribution  and  iDtenBity. 

The  palms  and  soles  are,  iu  the  writer*8  experieuce,  in  most  cases  hard, 
dr}',  aud  amooth,  with  exaggeration  of  thii  major  natural  linee  and 
diminution  of  the  niiuor  ouea.  This  opinion  ia  at  variance  with  the  state- 
ment  espreased  by  Unna  and  others  that  tho  pahns  aud  soles  are  never 
aOected. 

The  mucoua  membraueK  are  never  involved. 

Suhjeetive  t?ymptams.~~ A^ri  from  the  cutaneous  defeet  subjeets  of 
ichthyosi8  8how  no  other  signa  of  ubuormal  development  and  enjoy  avorage 
good  health.  Associated  with  tho  condition  of  the  .skiu  ure  certain 
symploni8,  of  whtcti  a  {>ecuUar  senmtivuufjis  lo  chaugea  of  temperature, 
eBpeciany  to  cold,  is  jrerhapa  the  most  comnion.  Patients  will  often 
volunteer  the  statement  that  they  "  feel  the  cold  terribly." 

In  taauj  cases  there  ia  an  entire  absence  of  symptoms,  although 
pruritus,  sometimea  severe,  may  give  trouble. 

Asthuia  is  aometimee  associated  with  the  disease,  its  Heverity  correspood- 
ing  with  the  condition  of  the  skin  (Jamieson).  Acne.  boils,  and  other  »kin 
loeions  due  to  pyogenetic  oi^anisms  are  liable  to  occur,  no  doubt  from  the 
fact  that  the  rough  cracked  akin  is  extremely  suitable  for  harbouring 
micro-urganiams. 
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Tn  Jiddition  to  theae  Rvraptoins  ic.hthjotu;  skin  is  very  lUble  to  be 
attacked  with  a  moist  catarrh  or  troubleBome  demiatitie.  These  inflam- 
mator}'  chuuges  are  apt  to  oocur  evcn  in  the  mildcst  ume»  from  irritation  of 
thc  ekiii,  exposurG  to  cold  wiad8  and  heat,  or  eveu  without  aay  obvious 
cauae. 

The  recognition  of  this  tendenc^  to  intiammation  is  of  the  greatest 
importance  both  for  diagnosis  aud  trcatment,  for  manj  cases  of  so-called 
chrotiic  cczema  may  be  eutircly  due  to  this  cause,  and  Cbe  uudertjiag 
couditiiou  of  ielUbjosJH  uiay  be  overlnoked. 

The  persiBtence  of  this  eczematotiB  condition,  starting  as  it  does  in  early 
life,  may  produce  a  cUnical  picture  closelj  resembling  prurigo.  The  hair 
teada  to  be  scont/  aud  lustreless,  aud  is  oftcu  abacut  ou  thc  trunk  and  Umbs. 

The  nails  are  sometimes  badly  developed,  dry,  and  brjttl«. 

Sweating  is  diininished  in  regions  where  tho  ichthyoHi8  is  pronounced, 
but  may  be  vicarioiislj  increased  in  parts  8lightly  aflected  (Aiibcrt).  Free 
3weating  in  aumuier  givus  relief  to  patienbs,  whilii  vrintry  weather  tenda  to 
aggravate  any  8ymptom8  which  inay  be  preaeut.  Occasionallj,  howevor, 
temporary  improvement  occurs  in  tho  winter. 

C<furse. — lchtbyosi3  is  geuerally  obaerved  iu  the  first  few  moutbs  of  life, 
and  is  not  nft«n  well  marked  befor«  the  third  year  is  r^acbed. 

After  this  a^e  the  disease  becomes  gradually  more  marked  aa  the  child 
grow8  older,  and  reachcs  its  iuaximum  of  Bevcrity  nt  abont  the  age  of  10 
year8,  thercafter  pei-sistiug  throiighout  life,  perhaps  improviug  8omewhat  in 
suimner,  only  to  nsla^iHe  ugain  in  the  vvinter. 

The  fact  that  the  discase  apjieara  some  months  after  birth,  may  in  part 
be  explained  by  the  action  cf  the  amniotic  fluid  during  intra-uterine  esist- 
cnce,  wtiich  prcvcnts  tho  skin  froin  becaming  dry ;  and  in  additioD  to  this 
the  frequeut  W!isliii]g  r>f  infants  lends  to  k^j^p  the  skin  soft,  aud  so  reduce 
to  a  raiuimum  the  early  evidences  of  the  disease. 

When  coses  are  reported  as  bcing  cured,  or  as  having  started  after  the 
period  of  childhood,  au  error  of  diagnosis  must  alway8  be  auapected. 

Temporary  improvement  may  and  often  dot«  occur  after  specific  fevera. 
The  disease  in  «11  casea  must  he  conaidered  aa  an  incurable  one. 

Ciiusaiion. — Hereditv  appears  to  be  the  šole  factor  in  its  cansation,  and 
ichthyosi8  may  be  lookcd  upon  as  the  most  hereditary  of  ali  skin  discasce. 

Iu  a  large  uumber  of  cases,  relationa  either  in  direct  or  coUateral 
branchtis  of  the  fainily  are  Himilarly  aftl^ted. 

Alfchough  males  and  females  suflTer  in  about  eqnal  proportions,  there  ia 
a  i^markable  tcudency  for  the  disease  to  be  limited  to  the  chlldren  of  one 
8ex  in  a  fainUy. 

Ab  in  ali  other  <:ongenital  nfiections.  parents  ^^^ll  sometimes  offer 
esplanations  for  the  appearauce  of  the  disea£o  in  their  children.  These 
are  genorally  of  the  uature  of  "  luatcrual  impressions." 

Ichthyoais  is  stated  to  be  eudemic  auioug  two  Albanian  tribes  on  the 
shore-i  of  tbe  Adriatic  (TabIonowRki),  and  alao  in  ITiiyti  aud  raraguay. 

Diftmitial  Binf/nosis. — In  ordinarj  cases  there  is  scldoni  any  difficiilty  in 
recoguising  the  nature  of  the  disease.  The  rough,  dirty  skin,  more  marked 
ou  tJic  exteusor  aurfacca  of  the  liuibs,  its  onsct  in  infancy,  its  pcrsistencc 
tbrough  life,  and  family  diatribution,  together  form  a  vvell-defined  clinicaJ 
picture. 

In  the  first  few  vreeks  of  life  it  maj  be  confonuded  with  a  condition 
described  by  Ilallopcau  and  Watelct  os  "  csfoliation  lamelleuse  dea 
nouveaiix-u6s,"  which  is  probably  identical  with  the  ichtliyoais  aebacea 
of  Hebra. 
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In  this  condition  the  epttricliial  laver  of  cells,  which  normallj  is  casfc 
off  in  tbc  eevcuth  inotith  of  fa:tal  lifc,  jteraists  ut  birth  in  ihc  turm  of  a 
thin,  Bmooth,  pellicle  like  a  lajer  of  coUodion  whic1i  is  graduftUy  caat  off  for 
about  two  week8,  the  infunt  after  that  period  having  a  peii'eclly  uomial 
akin. 

Morhid  Anatomy  and  /'d/Ao/nt^t/.— Microseopical  exaininAtioD  fihows  tho  con- 
dition of  the  8kin  Co  be  duo  ta  an  ezagceratea  comiHcAtion  of  the  coIU  of  the 
rete  M&lpighii  with  verv  pronounced  thicKening  of  the  honiy  Uyer. 

The  Btratum  granulosum,  ho  conspicuoua  in  sections  of  nonn&l  fikin,  iaentiroly 
abaent. 

The  rete  malpiglui,  according  to  some  oliserven,  is  thickcDcd,  and  ita  celil 
abnorDifiUy  larKf.    Othcre  hold  tnat  tliiiining  of  tUiti  la^cr  U  dmrnctoristic. 

The  hair  foilicles,  with  the  sebaceous  claujs,  aro  io  au  atrophic  condition,  while 
liie  sweat  glands  in  mast  ca^-s  apjiear  to  oe  perfectly  norma). 

The  opinion  genem11y  hHid  is  that  the  disease  is  a  primarv  defi>ct  of  tha 
comification  of  epi^lermic!  cells,  and  that  con8eqaeiitly  it  uiould  M  looked  npon 
rather  as  an  inherited  malformation  of  the  skin  than  an  active  morbid  procesa 

AfiscK-iated  vith  the  changes  in  the  epidermis,  iii6ammatory  changes  are 
soroetimes  o))scr%'<!d  in  the  true  skin,  and  are  considered  by  inoet  obBer\'er8  to  lia 
aecondary  to  the  primary  diseaae. 

ITnna,  however,  is  of  on  opposite  opinion  and  concluding  that  llie  inflanuna- 
lion  ia  pnmary,  he  claasities  tlic  disease  as  an  **  Infectious  intlammation." 

Treatmtni, — Tho  diacose,  it  muat  bo  njmembered,  iapractically  incurable, 
but  trtialmeut,  if  carefully  carried  out,  iuay  uialeriiilly  alleviate  and  koep  it 
nnder  control 

The  Ireatment  should  be  directed  with  a  view  to  reniove  tbe  dirty  and 
un8ightly  scatinces,  to  koep  tbe  skin  soft  with  ortiticial  lubricant«,  and  to 
protect  it  from  any  iriitation  Uable  to  set  up  the  dermutitis  which  ie  80  apt 
to  occur.  \Varm  batbH,  to  which  are  added  iilkulii«,  borax,  brau,  or 
starch,  and  the  use  of  alkaline  soaps,  are  vcry  Buitable  for  niild  casee  and 
e3pociaUy  foi-  children. 

For  mufti  severe  caaee  iu  addition  to  the  daily  balhs,  glycerizie,  diluted 
to  8uit  the  tolerance  of  the  patient,  ahould  l>e  fre>i]uently  rubbed  into 
the  Bkin.  Bj  tbie  meaus  the  Bkiu  becomee  soft  and  Hutooth,  and  iiiay  be 
kept  in  this  condition  by  regiilar  use  of  lotions  tontainiag  glycerine,  or  by 
tbe  use  of  lauoliu,  raseliuc,  cold  creom,  or  othor  ftitty  aubetoncee. 

Whcn  the  epidurinis  is  too  thick  to  be  reuiovtHi  by  theBe  aimple  meanfi, 
salicylio  acid  in  the  form  of  an  ointment.  cream,  or  paste  wiU  be  found 
usefu). 

To  protect  tho  skin  from  iriitation  and  changes  of  temperature,  flannel 
shonld  be  wom,  and  ite  thicknete  rediiced  in  \varm  weather.  If  itching  is 
troublesome  the  flannel  nnderclothing  may  Ikj  lint^l  with  thin  wa8hing  ailk. 

luterual  treatmcnt  is  goneraUy  supposed  to  be  of  bttle  practical  iise — 
Iteauier,  howevcr,  recoumicnda  frequent  small  doaes  of  arNenic,  wliilo  Brocq 
highly  commendfl  cod-liver  oiL  The  Mrriter  has  aeeu  inarke(Uy  good  roaulte 
from  the  use  of  thyroid  extract,  quite  cornjKirable  to  thoee  obtained 
by  tiie  aame  drug  in  myxa'dema.  Five  griiin  tabloids  once  or  lwice 
a  dAy  givcu  uftcr  ur  duhng  meuk  ure  the  tiaudieet  form  of  administration. 
Tlie  well-kuowu  couatilutional  efTecta  of  tliu  drug  must,  of  courae,  be 
carefully  looked  for,  and  tlie  treatment  atopped  or  auspended  ou  their 
manilcstation. 

IcirrnTORifl  HysTiux  GsAVioit.  —  Syn.  :  Porcupint  tkin.  hif9irici«mu9, 
Uontiagis  hystrix. 

Definition. — A  condition  ariaing  in  early  infancy  iu  which  the  akin  ia 
generali/,  but  not  nniveraally  covered  by  localiaed  warty  epidormit-  grovrtha 
Qi  borsy  mainea. 


156 


ICHTHVOSIS 


Hintorical. — No  deseription  of  thia  rare  diaease  is  complete  without 
reference  to  the  famoue  JLaml)ert  tamily  of  which  aeveral  membera  appcaretl 
in  England,  France,  and  Germany,  as  "  porcupine  men  "  at  the  end  of  the 
last  and  begimiing  of  the  prcscnt  century. 

The  first  čase  obaerved  m  the  fainilj  waa  a  man  in  whoni  the  diaease 
appeared  when  he  wm  aliout  two  inonths  old.  He  had  Bix  children.  ali 
malea,  who  aH  developed  the  diseaae  at  the  same  age.  Five  of  these  sons 
died  in  childhood,  and  the  remaining  one  had  nine  childi-en,  two  boyB  and 
aeven  girls.  The  sous  again  werB  B!uiilarly  a(]ected,  while  the  daughtera 
vere  alt  unatTeeted.  The  diaease  appeared  again  in  the  next  generation 
in  a  male  child  of  one  of  these  sons. 

The  discase  wiis  thereforc  present  in  ten  individuals  in  foar  gencrations. 
In  some  caaes  the  horny  gro\vtha  were  shed  at  regular  intervala. 

Clinical. — In  the  iuajoriLy  of  c^isea  t!ie  diaease  apimara  nt  the  age  of 
abotit  two  raonths,  and  becomefl  well  marked  at  an  early  age. 

The  general  appearunce  of  a  caee  of  hyBtm:  uiay  be  gathered  from.  the 
suggestive  names  given  to  the  condition. 

IcHTHVOSIs  Hystrix  Mitior. — SvN. :  L  hy6irix  jiartialis ;  neuropeUhie 
papiltoina ;  turvt  tuevus  ;  iifjsv-us  t^evrucoms,  liii^aris,  Uriiins  lateris. 

Historicul. — The  earliest  c:iise.s  w6rB  recorded  by  Thomson  in  1829  under 
the  name  of  "  papillary  naivna." 

Bitrensprung,  in  1863,  pointed  out  the  distribution  of  the  lesionsand  its 
mmilarity  to  the  distribution  of  Hcrpcs  Zoster. 

Symptoms. — The  condition,  althuugh  probably  alwaya  present  at  birth, 
may  not  be  noticed  until  the  lesions  hecome  more  pronounced  and  papillary 
at  the  end  of  two  or  three  montlia. 

At  tliifl  age  the  leaionR  Bhow  their  chnracteristic  gronping  in  lines  or 
streaks,  and  are  more  or  lese  Hoft  aiid  browui8h  Iri  colour. 

As  age  advancea  the  leaions  tend  to  hecome  more  prominent,  hanler,  and 
of  a  deeper  colour.  They  consist  of  papillomatous  or  warty  grovrlhs  either 
arranged  in  patches  or  lines  and  streaks,  which  tcnd  to  run  transver8ely  on 
the  triink  aud  longitudiualIy  on  the  limba. 

The  fikiu  aurraunding  tha  lesiona  is  often  deeply  pigmented.  The 
presenr-o  of  these  warty  growth8  does  not  affect  the  general  health.  In 
Bome  caaes  itching  is  complained  of,  while  in  other  casea  the  diseased 
ejees  iu&y  bccome  inflomed.  If  the  lesioas  are  in  such  situations  as  the 
axiU!C,  they  may  become  very  vaacular  and  grow  rapiiUy.  They  are  thea 
liflble  to  hleeil,  fungate,  and  ulcerate  with  an  offensive  discharge. 

Mucous  menibrancs  are  as  a  rule  not  uffected,  but  Cburch  describea  a 
caae  in  which  the  j>alate,  tongne,  and  inaide  of  the  check,  were  aflected, 
and  Ryan  snw  a  caae  in  whii:b  the  palat«  was  alone  involved. 

In  some  cases  epilepsv  and  other  nervous  nmnifcstations  are  associatad 
witb  the  diseose. 

Causes. — The  8exes  are  aflected  in  about  eqiml  proportions,  aud  there  ia 
no  evidence  either  of  family  prevalenee  or  her«ditary  trati  srn  i  as  ion. 

The  distribution  often  corresponds  to  some  cutaneous  nerve,  and  some- 
times  Ibllowa  the  deep  nen'ea  of  the  part.  In  some  caaes,  as  pointed  out  by 
Phillippson  in  1890,  the  Unes  and  Btreaks  correspond  to  "  Voigfs  lines,"  i,e. 
the  lines  of  iutersectiou  ljetween  the  areas  of  distribution  of  the  eutaneoua 
nervea.  In  other  easea  the  distribution  apjiears  to  correapond  to  the 
lymphatics  of  the  part  (Heller),  or  to  raetameric  developmental  flssure-bnea 
(Unna). 

Pntluiltujlcnl  Anatom^. — Tlie  papilln;  of  the  coniim  are  niarkedly  enIarKed,  the 
caonnnetive  tiAsue  is  loose  in  struclure,  the  elaslic  tibres  are  either  atrophied  or 
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entir«ly  absent,  uid  tbe  arteries  enlarged.  The  etratom  corneom  is  greatly 
hypertrDphied. 

Kerato-hyalin  and  eleidino  nre  abundant  in  the  granular  liiyer  which  is  well 
developetl.  The  rete  MAlpighii  i«  reduced  in  thickness  and  d*>pply  pignmnted  in 
its  lowast  layer. 

Dilatation  of  the  sweat  dacts  is  a  marked  ftuture  in  niany  cases,  bui  the 
8«baceous  glands  and  duct8  are  normaL 

Trealment  Is  gcaerally  oulv  ueccssaij  when  the  lesions  lure  UDsightly 
from  1>eiDg  aituu.ted  ou  tho  face,  ncck,  or  handa,  or  wheo  the  local  irritation 
or  inflammatiori  giveH  niuch  Lrouble. 

Kor  Bmall  growth8  tempomrj-  or  even  pormanent  relief  may  be  given  by 
using  a  stroug  Bolution  of  &alicylic  acid  or  resorcin  in  coUodioa,  or  by 
repcatcd  paiiitings  with  tincture  of  iodine. 

For  larger  growthH,  free  ramoval  eitber  with  the  galvauo-caut«ry  or 
with  the  knite  is  to  be  recommended. 

liOCAL  llYPKUKKBAT05is.~Under  this  natue  are  considered  severni  con- 
ditions  in  w]iich  thickening  of  the  horiiy  laycr  of  the  skin  occurs  in  localised 
patchos. 

This  thickening  may  bo  found  on  any  part  of  the  body,  but  ia  more 
couimDnly  eeeu  on  the  palius  of  the  houd  and  solcs  of  the  feet,  a  fact  no 
doubt  explained  by  tbe  nornial  Lhickne-ss  of  the  epidennta  and  the  Iiability 
of  these  parta  to  frequent  and  various  forms  of  irritation. 

Calloaitnn. — The  most  comumn  form  of  simple  hy|>erpiaaia  of  the  homy  la^er 
is  teen  in  the  rallosities  vrhich  iiiay  develop  on  any  part  of  tiie  >x>dy  subjpotea  to 
continuous  pressure  or  irritation. 

Theae  aulosities  froquentIy  occur  in  the  handa  of  workers  in  varioua  trades, 
8Uch  as  mecbanica,  shoemakers,  carpont«r&,  tuilors,  and  utherH,  and  are  directly 
cftused  by  the  irritation  resulting  froiu  the  <?untinue<I  usc  of  barid  tools.  Similar 
changes  occur  on  thu  tinger  tips  of  stringed  iustruinent  plavers,  on  the  bunda  of 
oarsineii,  nud  the  haads  of  motal  workerfi  who  handle  mineral  acids. 

Tho  cJillositii.-«  varv  iu  position  aooording  to  tho  particular  kind  of  tool  used, 
and,  f%A  Hebm  poiutea  oQt>  the  occupation  of  a  man  may  often  for  this  reason  be 
Mcertained  by  CKamination  of  the  hand. 

It  mast  not  be  forgotten,  howevfir,  tliat  callositif«  may  develop  in  other  regions, 
snch  a&  undt^r  l>adly  litttng  boltti  or  tru&sos,  and  on  the  feet  froni  ill-titting  lioota. 

ImcoI Hjfperheratotit  atsMiated  urith  fftntrtd  Skin  Di*ea*(t. — Whon  the  pahnit  and 
■olfls  ara  attacked  in  sucb  diseasei  u  ecsemo,  jMoriasii,  lichen  planus,  and  Byi]hilLs, 
tke  lesions  often  occur  as  localised  patches  w)th  marked  tbickening  of  the  i]orny 
layer  This  hyi>erkemto«is  teuda  to  mask  the  usual  chariMiterB  of  sucti  eniptions 
in  theee  regions,  and  in  tho  absence  of  lesions  on  other  parts  of  the  body  it  may 
be  difficnlt  to  make  a  posittve  diagnosis  of  the  condition. 

Of  tbese  conditions  the  most  nronouncetl  hyperkeratosi8  is  found  in  the 
tertiary  syphilide  localised  on  the  soIe  of  tho  foot. 

Ar»enitnil  Kn-atotia. — This  condition  is  caused  hy  the  loug-continue<I  use  of 
arsonic,  and  is  usuatly  accomiMinied  by  antenical  pignientation,  penpherai  neuritis, 
or  other  manife^tations  of  chronic  arsvnicnl  tntoxicatiun. 

The  eniption  which  (fcnerally  api)uarii  fimt  oii  t\m  liantls,  and  more  rarely  on 
tiie  feet,  con-tisLii  primiinly  of  patches  of  suiull  warty  growtuH  siluated  round  the 
oritices  of  t)ie  )tweAt  duct3,  and  Bubsequently  of  oallositie^  with  u  roughcnod  dry 
condition  of  the  interveninK  skin.  Chronic  hyperidrosift  is  a  freauent  conconiitant, 
and  it  may  prece<le  the  developmftnt  of  the  hyiierkeraU>sia  by  a  oon^deraljle 
period.  As  tlie  leKions  entargo  they  tend  to  lose  their  nodular  appearan*«  and 
beoooie  ditrused,  rai&ed,  thickened,  rough  patches.  Tbese  changes  tend  to  porsist 
indefimte]y  even  after  dtsomtinuance  o£  the  drug. 

The  most  important  point  in  connection  with  artenical  keratoiis  is  ita  tiability 
to  become  tbe  seat  of  cmthelioiua. 

Other  form«  of  Local  //j/;writ(ra/on«.— Prolonged  bvperidrous  of  the  palms  and 
■ole«,  comraon  in  neurotics.  exce«nve  tea  drinkers  anu  alooboUcs,  may  leod  to  cou- 
siderable  horuy  thickeoiDff,  the  skin  beooraing  smooUi  nich  loss  of  Uie  anialler 
naturol  Hnes;  Ocoasianally  oonnder&ble  pain  and  tendemess  ia  compUined  of, 
and  paiiiful  cracks  and  fisanres  may  form. 
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Locftl  homy  thickenings  hnve  been  oliserved  as  a  result  of  vcnous  stasis  as  a 
9oqu(>]  to  \urious  n(>rvo  injurii^,  nnH  liiiiring  the  (M>urse  of  talies  dorsalis. 

Of  thfi  more  rare  forms  of  hj-perkoratosis  raay  be  raentioned  the  i-eratod/rmia 
«rythemato»a  stftnmi^iricn  of  Hesmer,  in.  ■wliich  there  amos  in  early  life  multiple 
scalv  patches  on  the  palms  and  noies  surrounded  by  a  narTaw  erytheTnatous  zone. 

Tho  conditioii  is  not  Kt;reditary  like  tylosL8,and  its  cause  is  unknown.  Itgives 
riso  to  no  scvuru  tiyinptoniii,  umi  pursLsts  thruughout  lifu. 

A  &omewhat  siuiiLur  aflbctiuu  liod  bucu  d<:suril>cd  by  Brooke  undc-r  the  name  of 
nytJirtrui  keratode*  »t/mifutrirum. 

A  8har}>iy  detineuerytheTna  appears  on  the  iMilmH  and  soles,  and  is  followed  by 
a  sui)ertic]arhyperkerato&is  willi  Kome  tedema  and  tenderness.  Tbis  condition  la 
roadi)y  cured,  and  appears  to  be  more  of  the  nature  of  a  primary  inllainmation. 

Trealrnent. — \Vhen  llie  cpideiiiic  thickening  is  associated  with  some 
general  diseaKe  th«  treatinent  sliouUl  be  mdUified  at:c:ordingly. 

In  cases  where  tho  condition  is  dne  to  chrnnic  imtation  or  contlnuouB 
pressure  these  cause8  muBt  be  removed,  if  cure  is  to  be  permanent 

For  local  trcatmont  the  thickeucd.  ti&aue  should  be  aoftcncd  and  parcd 
(iowii  witli  a  knife. 

For  aof lening  the  surfaco  the  skic  niay  bo  batbed  with  hot  watcr  and  soft 
soap,  and  aftervvards  trcated  wit]i  wet  dreBsinga,  such  aa  aolutiuua  yf  uauatic 
potaah,  salicylic  acid,  or  acetic  acid.  Tho  plaster  niuslina  made  by 
Beiensdorfl".  of  Ilamburgj  containing  aalicvlic  acid,  creasote,  resorcin,  and 
pjrogallol,  if  pcrsistently  used,  may  bring  about  a  permanent  cnre. 
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Intbouuction. — The  conception  of  itiiniunity  wa8  first  furmed  when 
phjaiciaus  loorut  that  al'ter  rccovoTj  from  serious  discases,  aud  e£n>ecuily 
ofter  smuU-pos,  a  life-long  prot«clioQ  may  be  secured  friim  like  diseaaee,^ 
Jenner  theii  j^jinted  out  that  eiiduriug  protecliou  agaiiut  a  diseaae  con  be 
aoquired  hy  under^^oiug  a  aitnilar  or  neiirly  rolated  diaease  (as  in  vaccinia 
and  siimU-[M)x),  and  since  1880  Pafiteur's  discoveries  in  regard  to  various 
arlilicitd  protectivc  inoculatioiis  bave  giTeo  us  a  clearer  conception  of  Lhe 
nature  of  imniunity.  OraduaUy  thereafler  uruse  tbe  que0tions,  whicb  are 
of  both  theoretioal  and  practical  interest.  os  to  why  man  is  not  susceptiblo 
lo  so  many  parasitio  diseoses,  and  as  to  how  the  li^nng  organism  is  euabled 
towiUisUuia  tbe  putrefactivo  bactcria,  whether  they  be  thoseof  tlie  inteatinal 
traot  or  of  the  exlernul  »urfuee  of  the  bcKly.  wbich  manifest  thi-ir  destructive 
poweT  imniediately  after  the  death  of  tbc  vrhule  body  or  of  individual  portB. 
In  both  tbese  instances,  hovever,  we  are  obviouBly  dealing  with  other  cirouni- 
Btauces  aud  conditions  than  in  tbe  coee  of  protective  inocolatioua  It  is 
costoniArv,  tberefore,  to  differeutiate  "  natural "  or  "  inoale  imuiunitj  "  from 
"acquirea"  or  "  artiliciallj'  indiiced  immunity."  But  in  order  that  the 
fiubjcct  uiay  be  clearly  understood  it  is  important  that  oiir  nomoucluturo 
flhould  iiidicate  the  exiMience  of  this  fundumental  dilTureut^;,  heiice  in  the 
f<illowinc  pageH  the  iunate  coudition  of  iuimuuity  will  be  deeignated  as 
"  natural  power  of  reaiBtanue,"  vhihit  the  term  Imniunity  wriU  be  reserved 
exctusively  for  the  Bpeoific  condition  wluuh  has  either  lieen  niKiuired  or  bas 
l>eeu  artiliciidly  produced  by  protective  inoenlation.  In  short,  t<pocifIu 
itnuiuiiity,  un  the  one  haud,  is  obaracteriaed  by  the  prciKncc  in  tbe  body  of 
•pecifiv  antitoxin»,  or,  )4]>eaking  geaerally,  of  fipeoiSc  aoti-substanoea  whitih 
uTe  been  fonned  in  the  body  in  conj!equence  of  undei^iing  a  Rpecific  disease, 
or  by  ueaoa  of  specillo  treatmont  On  tho  other  hand.  tbo  naturul  [>ower  of 
raustanoe  depcnds  chief1y  ou  tbe  capability  of  tbe  leiiGooyte3  to  oct  either  ua 
phagooytee  or  a«  ebilnnitoni  of  microt>ieidal  aleiin«,  which  aro  totaUy  difTerent 
m  eoDStitution  and  mode  of  aclion  fn>m  aiititoiins  aud  auti-ttub«tanoe8. 
AgaiD,  it  sbould  be  uuU^A  that  thero  are  ttvo  umiu  typefl  of  infective 
proeaieeB:  ono  in  wbiuh  the  morbid  chaugea  are  caused  by  grcat  muitiplic&- 
tico  of  the  vinii)  in  ucrtmu  ]>art8  of  the  body  or  ihroughoul  the  blood 
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generali}',  for  cxample,  anthras,  and  a  secund  type  in  whii:1i  the  \'ini8 
renmins  localised  at  the  aent  cf  invasion  whilst  the  morbid  changea  of  the 
body  in  general  are  dne  to  the  absorptiou  thence  of  toxic  producta  formed 
locally,  Jbr  exaniple,  tetanus.  We  cau  thim  diffureutiate  "pure  bacterial 
itifection  "  froui  "  toxic  bncterial  infection,"  aud  it  h  therefore  oiily  natural, 
whoD  dtjaling  wilh  Hpecific  itmuunity,  that  "  Biuiple  inimunit)'  to  l>acleria  " 
and  "  immunitj"  to  toxin  "  ar  "  tolerance  of  poison  "  should  be  distiuguisbed 
from  one  another.  It  is  ob^iouB  that  we  caunot  al\vayH  draw  such  hard  aud 
faat  linen,  aud  iiiany  inleotivc  procesaes  represcut  an  admixture  *>(  the  tvvo 
tyi)es.  We  niay  n)j,'ard  aiithrfix,  tiibertuloais,  leprOMy,  and  j^danders  (malleua) 
as  example8  of  "  pure  bat:terial  infection,"- — tetanus.  dlphtheria,  and  Asiatlc 
choleru  as  iustancea  of  "  toxio  infection,"— tjphoid  fever,  pkgue,  influcuzo, 
Heplico-py8einia,  otc  as  beiug  "miaLed  foriuB."  Krom  a  itractical  etaudpoint 
immunity  to  toxin  m  of  more  importanc«  thau  immuuitv  to  bacteria,  becauae 
in  tnxic  infectinna,  for  esample,  diphtheria  or  tetantm,  the  transference  of 
antitoxic  serum  froin  n  8pecificaUy  treated — actively  immunised — anirnal 
may  ounfer  vcry  marked  protection,  and  may  induce  a  curc  if  thcre  bas 
been  pre-ext8ting  infection  (j)a88ive  iinmunisation),  whiL'*t  in  pure  bacterial 
iufectious  such  protection  cannot  be  conferrod  by  the  blood  serum  of  au 
actively  immunised  auimal,  for  instance  in  anthras,  tuberculosds,  etc.  In 
the  niixed  fornif*  the  auccesa  attaiued  by  [ju&sive  immuniaation,  i.«.  I)y  seTuni 
therapeutics,  is  varied,  but.  uaually  slight.  By  a^ilive  immunisation,  i.e.  by 
iuoculatiou  with  killed  cultures,  howevor,  man  inay  obtain  a  ccrtain  degree 
of  protection  from  Asiatic  cholcra  and  plaguo  (Uafnciue). 

Anotber  point  of  practical  sigiiificaucc  ia  that  the  natural  power  of 
rcsistance  may  be  inoreased  by  certain  meatin,  and  that  this  increaae  is 
manifcsted  either  throughout  the  whole  body  or  merely  in  ccrtain  looalised 
partK.  lu  endeavours  towards  this  end  metlicinc  touches  upou  wliat.  may  1«) 
called  the  quc8tion  of  personal  or  iudividual  hygien(;,  whicli  likewiae  aima 
nt  increasing  tlie  power  of  natural  resi^tnnce  against  diue&ea. 


L   NATUHAL  P0WBK  of  RbBISTANCE  (InNATK  iMMUNITr) 

A-  Natural  Resistanck  to  Bactkria. — Eauh  iufBctive  agent  endangere 
the  varions  species,  varieties,  and  even  racea  of  aninials  to  a  diflerent  degree, 
and  uo  iiifeotivc  ngent  is  of  the  same  danger  to  ali  Infective  ageuts  have 
only  a  limited  sphere  of  action  iu  the  auimal  kingdom,  whilat  miwl  Hpucies, 
etc  poaseas  a  iiatuml  p))wer  of  resiaUince  agaiusL  Ihem.  Thii  human  snbject, 
for  example,  appeare  iususceptible  to  cattle  plague,  fowl  cholera,  8wiDe  ery- 
Hipelas,  etc,  wliU8t  ali  auimals  are  resistaut  to  Ihe  mit:rococcua  of  gouorrhtsa, 
to  suarlatiua,  ULcasles,  intlucnza,  and  m  on.  Eveu  clo.'4ely  alUed  varietieK 
iiiay  manifest  graat  difTerence«  in  su8ceptibility  ;  for  exaiiiple,  the  Hold-mouse 
(Arvicoia  arvahs)  is  very  suweptiblo  tn  glanders  and  luberciUosis,  whil8t 
the  commou  houae  mouse  and  white  mouse  ai-e  resistaut.  'J'bc  marmot 
{Spervmphilus  fftittatus),  whioh  is  indigenous  to  southeru  Kussia,  possesaes  a 
remarkable  8usceptibility  to  glandera.  Kveu  racial  diflereuces  may  play  an 
important  part.  Algerian  sbeep,  for  exaiuple,  are  niuch  loss  suscoptible  to 
autbras  thau  are  the  races  of  Europoan  sheep.  SimilarlT,  certain  bi-eeds  of 
svrine  (Vorkshire  hogs)  are  decidedly  more  resistant  to  awiue  Bryaipela8 
than  are  oUier  breeds.  Dilferiiucea  are  alao  found  among  the  niees  of  men. 
Negroea  aro  noted  for  their  remarkable  po^veru  of  resistanc-e  to  yeUow  fever, 
and  in  a  lesser  degree  to  malaria.  yet  they  quickly  sicken  of  and  succumb 
to  tuberculosis  and  Bmall-pox. 

In  ideutiual  specics  and  races,  age,  the  state  of  uutritiou,  aud  other 


«iKnimBUzkoe8  tre  impcrtant  facton.  Young  indiTiduals  are  in  general  len 
rasistuit.  Voang  pigeons,  for  instaoce.  ma}*  l>«  ii]fect«d  wiih  &iit£rax,  vvhilat 
tbe  older  birds  can  be  infectod  oolf  wheD  their  ph^sical  stale  h^a  beea 
altered  by  proloagod  fosting.  Tbe  aaiue  bolda  true  for  anLhraz  ia  dogs, 
tbeir  power  of  resi^Unce  being  reduoed  if  u-ater  ia  withheld  &om  tbem. 
Tesaer  and  K.  Mtiller  bj  feediog  rats  exclusively  on  a  bread  diet  succ«eded 
in  rendering  tbem  more  saeceptible  to  anthrai  iban  wheu  tbej  are  kept  on, 
a  meat  diet,  and  Cbarrin  and  Roger  obtained  aiimlar  lusultd  hy  faCigue 
induced  by  makiug  raCe  run  in  a  revolviug  wbeeL  Pasteiira  ezperiments 
on  fowbj  and  pigeons  are  uelebraled.  The  birtls'  nortnal  temperature  (42°  C.) 
vas  Iowered  hj  immersion  inoool  water,  and  the  power  of  reflistanoe  against 
anthrax  wa8  tbus  al>oUahed.  Manj  animal  experiments  undeitakea  hj 
WagDer,  Lode,  and  othera  prove  tbat  the  uacund  powur  of  retdstance  to 
Tuions  iufeclions  cau  be  lowered  by  arti&cial  cuuUng.  The  injeotion  of 
chloml.  antipyrin,  ur  phloridzin  also  diminit^he8  the  power  of  resistanoe. 
In  tbe  human  subject,  besidee  such  factors,  for  example,  cold,  as  already 
mentioned,  conditions  of  pojchioal  depreasion  6xert  an  important  iufluenco 
in  lowering  the  power  of  rešstance,  as  in  tubercnlosis^  Again,  the  power  of 
reaistance  wbioh  is  conunonlj  present  maj  bo  suspcudcd  bj  local  injurj  to 
oertain  organe,  or  bj  local  factora  vhich  ftY>m  tbe  oulst^l  favuur  the  multiplica- 
taoD  of  tlie  infecLive  agent, orits  tmnsferenoe  into  the  bltKMl.  Severe  bruifting 
of  tbe  perioeteum.  for  etample,  not.  infrequeDtlr  inducee  pjsemia,  in  conse- 
quence  of  the  etaphjlococcus  settUng  down  in  the  oontused  poriosteum. 
Boils  on  the  lipe  are  known  to  be  verj  dangerous,  because  the  staphjrlococoi 
gain  access  tu  the  blood  with  unusual  rapiditj  &oiu  the  tiasue  of  the  cheeks, 
wluch  are  hch  In  Ijmpbatica. 

B.  CADdKs  OP  Natoral  Resistancv  to  Bactkbia 

*We  must,  in  the  first  plače,  mention  the  6xUrnai  protective  apphauces 
whiub  retard  the  penetratiou  of  infoative  agente  into  the  bodj.  Prorided 
tbere  be  no  separation  of  eontiuuitj  the  eitemal  ekiu  alTunia  protection,  which 
il,howeTer,  insufficient  on  inunotion  »f  the  infeclive  agent  with  mechanical 
pressote.  Tbere  is  a  aecond  line  of  defenoe  in  ihe  Ipuphatic  glands,  whiuh 
mechanicallj  retain  the  infective  agenta  taken  from  tho  Ijmphatic  vesHoU, 
and  the  or^anlaiu  is  tliua  atlordcd  tirne  to  rid  itaelf  of  the  \-iruR  bj  ite 
further  protective  powere  (indt  infra).  Intaut  muouua  membranes  are,  for 
the  moftt  port,  imperrious  to  infective  agente.  Lu^  qnantities  of  virulent 
authniK  ftpores,  for  example,  are  required  to  infect  goinea-pige  or  mice  bj 
the  inteHtinal  caual,  vtiilat  verj  sioall  <]Uiuititiee  euHice  L4>  infect  either 
8tibcutuner»usly  nr  bj  the  lun^ra  if  the  lufective  material  be  Bnelj  piilverised. 
Other  truly  protective  appliancee  "f  the  bodj  are  the  acid  reaciion  of  tha 
normal  eU:tmach  couteuta,  tbe  bactericidal  proporties  of  the  šaliva,  of  tha 
vBginal  and  uriuarj  .secretioDS,  and  so  on. 

It  is  evidunt  that  the  eaeential  cauae  of  natural  roHiatani«  to  bacteria 
doea  not  oonsist  in  theee  erterual  proteutivu  appliances,  but  in  intemal  and 
•omewhat  oomploi  eonditions  of  the  ho<lilj  nrganutm  of  which  we  have  as 
jet  only  an  inconiplete  knowledge ;  yet  the  faots  vhiob  vre  do  know  ar« 
from  the  practieal  aspcct  those  of  the  groate.st  im{M>rtanoe.  It  wkii  formerlj 
thon^fht  thut  inftKiMVtt  agente  could  not  muliip1y  at  ali  in  a  reeistant 
orsaniam  on  aooount  of  uusuitable  food-HUpnlj.  Such  a  oonoeption  is,  aa  a 
rall,  inoorreot,  for  the  bacteria  utmaUy  multiplj  at  tirat— for  instance,  in 
Huperficiul  Wfrundt — yet  ufter  a  tirne  the  muUiplicatioc  oeaaee  nnd  recovurv 
anauea  Ilenize  the  problem  ia  as  follow8: — What  are  the  factors  wlucn 
vou  v  1 1 
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effeet  this  change  ?  by  what  raenos  is  the  mnltipUcation  of  bacteria  inhibited 
whilst  thcre  ifl  iuaiiil'cstly  siiitable  pubuluiu  for  them  in  the  tissues  ?  The 
clniiiije  caii  onlj"  bo  induce<i  by  the  direut  actiou  ou  the  bact.eriuiii  of  ihe 
proj»hyI'ictic  applianceti  of  the  body  tvvo  ol"  \vhi(;h  are  knovvn,  viz.  phagocytee 
and  alBxiaH. 

1.  rhagaeijtei,  according  to  Metschuikotf  (pbagocjtic  theorj  since  1884), 
are  in  part  waQderiag  and  in  part  fixed  Lissuo  cclls,  whLch,  by  throvving  out 
pnitoplaaiaio  proceasea,  are  capable  of  developiug,  of  theu  ili^eBtiug,  and  of 
thus  reinovtn;^  infective  agents  whieh  have  penetrated  into  the  body.  The 
chiof  wanderinji  phagocytea  are  the  mono-  and  polymorpho-!iuclear  leuco- 
oyte3  (with  the  exception  of  the  suiall  lymphocytes  and  of  Khrlich's  maat- 
osIIh),  and  the  so^called  waDderiug  tiasue  cells;  whereaB  mauy  eudotheUal 
obIIb.  e-aiMii;ially  Kupfer's  star  cbUs,  the  iiellH  of  tlie  splenic  pulp  and  of  lione- 
marrow,  somotime«  aloo  connective  tisBiie  ccUb,  and  oven  nerve  and  rauscle 
oelts,  act  as  fixed  phagocyte8. 

Tbe  firflt  decisive  observations  wepe  mado  by  MetschnikofF  in  the  fungus 
diaeaae  of  tbe  daphnin,  a  lipecies  of  water-Hea,  where  lhQ  fungus  spores  ure 
devoured  by  tbf  leucocjtes  ot  fcho  daplmia,  Hiid  a  fure  therebv  clfectcd-  Metacb- 
nikofT  aftet-M-arda  dotected  a  simiUr  procoss  in  frocrs  affwt*!<f  wiUi  aiithrttx.  and 
more  e8pociaUy  in  them  did  he  ohserve  the  death  of  antlirav  ImcilH  insido  tlie 
leucocjrtftB  of  the  frog,  a  prooess  associat«!  unth  swplling  of  and  degenerative 
changos  in  the  bactlh.  rty  nutnerouH  obKervatioriR  M<?tAr)inikotf  later  on  proved 
that  phagocvtosiA  inay  l>«  percolvod  in  the  conrm  of  ali  infecttve  processes,  and 
moro  e8pecially  if  tbe  aniiual  be  resistant,  i.t.  it  the  procei«  end  in  recovBry.  If 
micro-organisma  are  brought  Jutodireebcontact  with  the  pliagucyte3  of  a  resistant 
organisin— for  esauiple,  if  injccte«.!  itito  the  blood-vesselu  tLey  are  tben  Uvken 
up  by  waadL>ring  or  fixe«l  pliagocyU's.  Should  the  luicro-orgaHisins  rcuch  a 
part  whero  thore  aro  few  or  no  phagocyte-s,  the  subcutaneous  tissue  for  instance, 
numerous  Ieucoeytc,s  migrate  towaids  the  aftectfid  spots  and  in  vert^brates  this 
procese  is  facilitated  by  tbe  inttamnmtorv  emigration.  Thus  the  Utcal  deposition 
of  baoteria  indiice«  a  lonal  i-eaotion  whtch  indicAtp-i  the  irflaniii!iatory  procesa. 
The  cause  of  this  imniigration  consiat«,  as  pmved  by  Lf^lier,  Mas^brt,  Boraet,  and 
Buchner,  in  cti«miotaxin  "f  lcuct>cytes,  i.t.  in  the  capability  of  ^their  niigrations 
boing  afiected  bv  the  attractive  inSuences  of  certain  cheniieal  substances.  We 
make  a  distinction  bctweQn  i)o.sitive  cheiniotaxiH  (attntctioii)  and  negative  chemio- 
taxis  (repulsioii).  liuchner  Hhowcd  that  d«ul  bacteria,  the  urotoid  eonstiUients  of 
bact<;rial  ccIU  (iKioterial  protein«),  aad,  lastly,  certain  c]oBeIy  alHod  ehemical 
subataiices,  sucb  aa  vegetable  casein,  are  positiveIy  chemiotactic  or  attraotiva 
The  toxin8  of  many  virulent  Ijacteria  have  a  negative  chemiotacttc  or  repellent 
power,  Ro  that  they  are  avoided  by  the  pliag(>cytes.  Bacterial  spores  raay  aiso  be 
engulfed  hy  pha(riK:yte8,  and  even  though  not  killod  will  vet  Iv  prevented  from 
pemiinating.  ^ffttsc•hmkutf  haa  also  proved  that  not  only  living  but  aUo  virulent 
infective  agents  may  becnKulfed  by  pbagocytes.  Y'et,  when  infective  agents  which 
have  been  enclosed  in  collodion  sacii,  aad  thuii  protected  from  ph)1£ocyteJ^  are 
introduceii  into  the  tLsaues,  tlie^  retain  their  viUiHty  anJ  viruleuoe  a  long  tirne, 
even  though  thi*  aniuial  be  resistaut.  In  nntuml  resistance  to  bactoria  phago- 
cyt03is  ia,  aecordiug  to  Mct-sehnikofl',  doveloped  to  an  exceptioQal  degi"ee,  »od  is  of 
sucb  constant  and  regidar  occun-ence  that  we  inay  often  itiretell  from  the  degreo 
of  phjigocytosis  wbetTier  or  no  the  anima!  espr^rimentod  on  will  gain  the  victory 
over  the  uiicro-organisma. 

2.  Altliough  t!ia  observations  of  MgtscbnikafT  are  undoubtedly  con"ect, 
yet  tbe  "collular  tbrtory,"  t.e.  the  phag<)eytic  theory,  cannot  be  wholly  and 
unre3ervedly  acceptod.  because  the  Huids  of  tbe  animal  body  contain  not 
oniv  phagocytca.  but  also  boctericidal  substances  in  a  soluble  form,  which 
are  terined  alexiua,  and  which  aro  lakewise  concerned  with  tho  deslrijotion 
of  bacteria.  Von  Fodor  wiw  tbe  first  to  shovv  tbat  freiihly-drawii  rabbita 
blood  oan  de8troy  anthrax  bacteria — a  fact  confinned  by  Nultall  and  Fliigge 
— and  he  alao  proved  that  not  oiily  defibrinated  blood,  but  also  pericardial 
fluid  luid  aquoous  huinour  of  doga  and  rabbits,  is  boctericidal,  tind  that  the 
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blood  loses  its  acliTilj'  on  being  heated  to  55'  C.  Bnohner,  in  coojtmction 
with  Fr.  Vait,  Sittmann,  and  Ortbenber^r,  found  ib&t  completely  cell-&ee 
hlood  plasma  or  semm  bas  a  bactenoidal  actioa  whicb  ia  last  at  55'  C.  bat 
is  not  alt«red  hy  &eeziiig  and  8abeeqaent  tbawing.  Freah  blood.  bowever, 
wben  fn^zeo  and  afterwards  tfaawed  loeee  ita  bacterioidal  porer,  nai  beoaaae 
tbe  active  Mubetanoes  are  deetrojed.  bat  beeauM  the  red  blood  oorpuaoleB 
are  dismlved,  vrherebj  tbe  blood  becomes  a  medium  bo  suiubla  for  faaoteria. 
that  its  boclericiddl  uction  is  couipeo^&ted  for,  juat  as  weak  antiseptios  ue 
if  bacteiia  be  well  nouriabod.  The  deelruclion  of  baoteiia  in  serum.  how- 
ever,  cannol  be  referred  to  lack  of  nuLriment,  sinoe  serum  aota  as  a  nutrient 
mediTim  aft«r  being  heat«d  to  55"  C.  Behring,  worldng  with  nts  which 
are  moderotelj  resistant  to  antbrax,  had  demonstrated  tbe  destrnctiTe 
Mtion  of  tboir  blood  on  authrax  bocilli,  and  believed  that  it  vas  to  be 
aacribed  lo  au  orgaoic  base.  Buohner  wa8  the  tir^it  to  prove  that  the 
protective  sobetances  contained  in  thid  aentm  (a]exins)  are  of  proteid  nature 
and  Teiy  nnstabla 

Tbo  proteid  nnture  of  theae  snbstancm  Im  indicat«!  by  the  proportton  of  salU 
coDtained  in  the  serum.  Withdniwal  of  Uie  mineral  saits  from  the  aerem  b; 
dislvsis  suspends  il»  baclcricuial  activ-iiy.  whit-h  is  re^tored,  howerer,  by  raadditkm 
oC  tbe  mit«.  But  tho  buctericidAl  power  ia  not  due  to  the  salts  klon«,  for  in  that 
oase  it  woald  be  maintAined  aft«r  aerum  hiul  bo«n  heated  to  M'  C.  llie  actioo  of 
the  salts  is  o^nseguentlf  an  inHtrect  one ;  it  is  only  when  thcy  hiive  entered  mto 
looee  cOTabiaation  nrith  the  proteid  jUpJcins  that  the  functional  pu^i^*  o(  the  hUter 
can  be  displajed,  jost  &«  the  functiona  of  the  cells  and  organi  of  the  genec«!  body 
are  deptrnoent  on  their  coniaiuinv  a  normal  amount  of  mineral  salta.  Moreover, 
the  awnn8  can  be  predpitated  uong  witb  the  otber  protoid  subatanc««  of  the 
Mnim,  can  be  dried  and  again  diasolved  without  Ioslur  thmr  activity.  Vet  it  has 
hitherto  becn  impoesible  to  tnilj  iaolate  tbe  alexins  WBiue  of  their  instAhilitv. 
They  retAin  their  activity  for  a  oonsiderable  Ume  in  froceu  ierum,  but  ln»e  it 
eoooBT  or  later  at  higher  temperature  or  nnder  tho  inflaeece  of  Ught  and  oxygen. 
liie  alexin«  of  different  animal  specie«  huve  difleront  degrees  of  aotivity.  thoee  of 
tbe  human  Mrum  are  7ery  aotivd;  bactericidal.  Tlie  deeree  oE  bacteri<adal 
»ctivity,  however.  ia  largely  dependeat  on  the  luituro  of  the  baoterium  emplond, 
and  on  the  relative  prop^tion  of  serun  to  thd  nomber  of  bacteria  contained  I 
thM«iiL  A  given  qDantity  of  lenun  can  onIy  deBtroy  a  certain  number  of 
bact«ria,  for  tbe  alexinfl  tbemaelirea  are  destroyed  or  used  up  by  contact  witb 
bacteria.  This  is  the  explanation  of  the  increaaed  danoer  to  which  the  body  ia 
erpcMod  whcn  the  infective  agente  are  nnmerotia  It  in  almost  immatarial  whether 
ve  tnoculate  a  dead  storile  nutrient  roedium  with  &  fow  ur  vith  milliards  cl  germa 
of  ono  kind :  in  both  instances  thev  multiply  until  the  iiutriuiit  medium  la  ali 
oonaumed.  In  the  linng  body,  how<iver,  tne  resolt«  will  be  very  diflerent,  for 
reaiMaoce  ia  more  likehr  to  be  maintaint>d  and  rpcoverv  to  occur  if  unly  ■  few 
geriDS  be  employcd.  Tne  oction  of  alexius  on  bacteria  ta  probably  a  protc>oIytic 
one  on  the  faacterial  oell  plasma.  We  mar  therefore  aaaame  tliat  the  aloiina  are 
doleterioaa  tn  otber  cella  forciKn  to  the  body,  e.g.  they  diaaolve  the  hemoglobin 
oat  of  the  red  blood  corpuscle«  of  a  diderent  animal  speciea  (luunolvtic  aotion, 
vide  infra}.  An  explanation  of  natnral  resistance  to  bacteria  by  anc«  actioo  M 
alesina  as  inat  deacnbed  would  constitute  a  **  h  u  ttioral  theorv  "  in  contradistinctiOK 
to  the  oellular  or  phagooytie  one.  But  tbe  "humoral  tueory,"  too,  cannot  be 
aooapted  t«  Mo.  Tbe  real  expUnation  of  the  problem  lies  midway  betwoen  thiMe 
two  antuooiatio  theoriea.  for,  acoording  to  ali  reoent  invo«Ugatiou,  the  aloadna 
ara  mainly  derived  from  the  lenoocyt«a. 

3.  The  lencocytes,  as  is  claimod  in  tho  oellukr  theorv,  muKt  be  regurded 
as  tbe  obief  oanae  of  natunil  reaistanue  to  bactem,  but  not  merdly  bocauae 
thfly  are  pbogocjtee  devonring  and  digesting  bacteria,  but  also  bci^iiusts  tfaejr 
prodaoe  aleKina.  Tbo  great  baoterioidal  powor  of  exudaiions  containing 
faaoooftes  is  due  to  alaxina  It  vos  first  provod  that  the  IvioteriuidiU 
'■etiOD  of  Uood  and  artiftcial  esndations  v/ne  proiMrtinnate  to  their  riohoi-u« 
itt  lenooc^tea  (DenyB,  van  d^  Volde,  Havut,  and  Kaiain).     But  tbo  uotiim 
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8liU  i)revailed  that  the  IeuoocyteB  acted  as  phagocjtes,  imtil  Haiitiu  aud 
Kanthack  indicatod  that  the  alesins  were  a  direct  prodiict  nf  the  eosino- 
phile  leucocjtes.  The  experimental  proof  thereof  wa8  afterwards  afforded 
by  Buchiicr  and  Habn  as  foll(»\V3  :— 

Ejcudatiuua  wtiich  are  rich  iii  leucocyto8,  yet  freo  of  bacteria,  are  obtaiued  by 
the  injectioii  of  sterilised  emuUion  of  wheat--glut«n  into  the  pleural  cavities  of 
rabbits  and  dogs,  and  such  an  exudiition  U  moro  iDarkedly  l^aciericidal  than  tlio 
blood  and  serum  of  the  sAme  aninml.  ThU  inorctase  of  hactericidat  power  dciefi  not 
dep«nd  on  phagocytofii8,  for  it  ia  maintained  after  freezing  and  thon  thaving  the 
oxudation— a  procedure  which  kills  the  leacooytes  of  a  watTn-blooded  animal,  but 
does  not  destroy  the  alesins.  Tiiia  waa  afteifrards  contirmed  by  išvhabtenfroh  and 
Jacob ;  and  Bail  and  Bordet,  working  in  MetachnikolTii  laboi-atory,  provtxl  by  a 
»eries  of  eiperiments  that  bactericidal  substance«  are  suppUod  tv  the  i>t:rum  by  the 
lcucocyU!!s.  Mclsclimkofi*  accordingly  ^uiuiit«  that  alcKitis  aiay  bo  produccd  by 
leucoeyte8,  but  couccives  that  they  oiiJy  pass  into  the  serum  on  the  death  of  tlie 

{)luigocytes  ("  Pha^oljsis").  suuh  as  ocours  in  abundance  after  the  withdr)iwal  of 
)loo(l  ur  aft«r  itH  injection  into  seroua  cavities.  He  RayH  there  are  no  alexins  in 
thft  normal  lissues  and  the  blood  vithin  the  body  (»ficause  li\'ing  louiiooyte«,  in  his 
opinion,  do  not  secrete  anv  ftlexin8.  Buehner,  Laseh tschenfeo,  and  others  dit^pute 
tnis  ftssertion.  Wbother  tlie  tjuestion  be  finaHv  decided  in  favour  of  ono  or  other 
view,  yet  in  either  čase  ve  wnuld  have  to  eoiiclude  thn,t,  nt  the  comnienceraent  of 
every  infective  procesa,  as  soon  aa  the  nomial  conditions  are  altered  by  the 
presence  of  bactftria,  phagoly8ia  occura,  i>.  death  of  t]ie  phagocj-teR,  whereby 
a]exin8  get  into  the  locally  esuded  fluid.  But  when  once  thero,  they  mnat 
manifest  tbeir  bactericidal  actiun,  and  the  priiu«ry  injury  to  the  vitality  of  the 
micro-organiHins  is  alwiiy!>  Uierefore  dne  to  a]exins.  Tliis  injury  is  not  detectable 
microscopiually,  but  in  cunscqueiico  tliel*oof  the  seeondBry  procesa  whii,-h  uitty  Ik) 
Boen  umier  iho  uiicroseope,  i.e.  tho  devouring  of  tho  bat:teria  by  pliagocyte«,  is 
rondcred  niuch  easier.  The  deteotion  of  virulent  bacteria  in  the  interior  of  phago- 
cyte8  is  no  proof  /igainst  a  primary  antecedent  injurj  indiieod  by  alexin«,  lor  the 
injor^  niay  poRsiblv  consiat  mere]y  in  a  niomentary  AunppnKian  of  the  vita) 
chemical  a4:tivity  ot  the  micro-organism— a  condition  of  lAt*>ncy,  as  in  bacteria 
kept  at  a  temperature  beloiv  O"  C.  for  exaniplp— whereby  the,  elalmratUin  of  toxin, 
and  thereforo  negative  cheiniotaxis,  ia  uioinentarily  auppresBed,  whiliit  positivo 
chemiotaxis  due  to  excreticjn  front  the  i>ftcterial  celi  oi  traces  of  its  proteid 
c-onstituents  alone  contiiiueB  in  foree.  Should  the  pliagucyte3  jifterwan:U  »uceuaib 
to  any  cauBC,  e,t/.  to  ono  expcriu»en talij  induccd,  the  eiigulfeti  bact«ria  inay  then 
reDew  tbeir  vital  acti\'ity,  maj  multiplj,  aud  shov  undiminishod  vtrulcnco. 

A  view  Bimilar  to  thia  hnd  formerly  lieen  advanced  hy  Bouchard,  and 
such  a  theory  is,  it  now  appeare,  the  most  correct.  In  coatradistinction  to 
the  phagocjrtic  and  humoral  theories  it  maj  be  tormed  the  "  alcxoc7te 
theory/'  for  the  cells  by  uieans  of  their  alexiuH  effuct  partly  an  intra-  ami 
partly  an  extr»-cellular  deatruction  of  bacteria  vrhich  have  invaded  the 
body.  Alexin8,  as  products  of  Ieucocyte8,  appear  to  be  related  to  thoee 
hi8toIytic  cuzyme3  of  the  latter  (Leber),  which  cause  tisBuc  softcning  in 
abscemsej),  aud  e8pccially  in  cold  abrn^caseB.  The  pi-oteolylic:  actioa  of 
leucocyte8  can  be  experiiuBUtaUy  deinonstrated  by  the  introdiirtion  of 
little  cubes  of  coagulated  egg  albnniin  into  the  subciitaneous  tiesue  of 
rabbits;  the  albumin  after  a  tirne  is  seen  to  be  softenod  and  digcsted. 
The  absorptioD  of  catgut  in  oompietely  oaeptic  wouDd8  is  another  instance 
of  the  proteolytic  uctiou  of  lBucocyteB,  an  action  whicli  ia  in  Tceeping  witli 
their  fundamental  character  aa  abaorptive  cella.  Chetniotactic  attraction  of 
Ieuc6cyte8  is  not  only  ofiected  by  bacteria  and  bacterial  products.  but  also 
by  vegetabic  caaein,  and  by  ali  abnormal  animal  albumins  (Buehner). 
The  Ieucocytea  are  therefore  not  niere1y  combaUve,  bat  also  abitorptive 
cells.  On  this  accouut  tlie  alesins,  whit:h  rnust  be  regarded  as  i>roteolytic 
enzymes  derived  from  leuco<;ytea,  cannot  be  oonsidered  as  formed  for  the 
purpDse  of  affording  protection  against  bacteria,  but  must  be  regarded  aa 
an  appUance  oonunon  to  and  indispenaable  for  every  auimal  orgimism. 


Thef  oorm&Uf  efiect  the  diasolatioD  of  organiaed  subetaoce«,  vet  their 
acuon  ma^  ftlso  be  directed  agaiiut  substances  and  ceUs  vrhicb  may  bave 
penetrated  as  foreign  bodiee,  vrhetber  they  be  tbe  red  blood  oorpaades  of  » 
roreigD  ^>acies>  bttcteria,  or  other  micnnoopio  fungi. 


C.  Incrkase  or  Natcral  Rksistanck  to  Bacteria 

TMb  maf  occur  in  two  forms,  eicber  genemUsed  ihroughouc  ihe  wbole 
M^gaiusm  or  locallj  in  particular  areas  or  organa. 

1.  General  increaee  of  natural  raaiatance  to  bacteria  is  effected  by  BUidi 
ag«DtB  as  induce  general  hjri>erleiicocytosij9,  for  if  the  blood  oantaina  an 
exoeas  of  leucocytes  it  poaseaBee  increased  bocteiicidal  pover,  un1e?>s  the 
leoooojrtosis  be  a  pathological  one,  as,  for  exainple,  in  leuoocythtvmia. 
Hfperleucocytosis  uan  be  eflected  by  Tarious  means,  bul  thuir  HL-tion  la 
alway8  tbat  of  increaaiog  the  preventive  poweTB  of  the  bodr.  The  lV)llowing 
pnpanitionB  bare  been  bitherto  successfullj  emplojod  subcutJineoiial^ : — 
deotero-albuinose  preporod  by  digeetion  (Matthes  and  Krehl),  organic 
estracts,  spermin,  and  substances  allied  to  albumose  (Goldscheider  and 
Jakob),  yeast  nuolein  and  nucloic  acid  obtained  from  vetst  (Vaughaa, 
M.  Uaiui),  papayotin  (Puwlowskj),  emulaiu,  diostase  (Uildebrandl).  and 

gilocarpiu  (Lo6wy  and  Richter).  Suoceea  may  aiso  be  attaiued  in  the 
oman  subject  (M.  Hahn),  and  according  to  the  results  reuorded  in 
America  the  abovo-mentioned  products  obtained  ^m  jeaets  are  those 
vhose  administratiou  is  Iikely  to  be  the  most  successfuL 

Similar  etTects  i^tut  he  obtained  by  Lhe  uae  of  bacterial  proteins — sub- 
stances extract«d  from  the  cells  of  varionei  fortns  of  bacteria,  bacause  ihev 
likewise  indace  hj-perloucocjtosis  (Buchnor).  The  oldar  tubeivulin  of 
K.  Koob  (1891)  befoi^^  to  tbis  cl&ss  of  substancee.  and  ia  to  be  regarded 
aa  eBsentiall}'  the  prottiin  of  the  tubercle  bacillus.  The  specific  action 
which  Eoch  suppoeed  this  tubercnlin  to  poesess  is  a  verj  limited  one. 
It  induces  hj]>erleucocjto8is,  however.  and  octs  as  an  irritant  on  ali  the 
tinoos  of  the  body,  but  by  careful  dosogo  the  irritation  amounts  to  rual 
inflammation  with  aocumuLation  of  leuGocytee  only  in  diaeased  jiarts  vbere 
there  is  some  pre-eusting  irritation. 

As  bacterial  pnitein  is  contained  in  the  baoterial  oells,  it  is  oDly  natural 
tbat  bjrperleucocrtosis  and  increase  of  resistanoe  should  be  induced  bf  the 
mero  uso  of  Idlied  oultorea  of  rarioiis  bacteria.  It  was  oKpcrimeutaUf 
■hown  Ihat  subciitaneoiis  injeciioit  of  killed  culturea  of  tlie  pn^uuio-liatnllus 
niay  efTeot  a  cure  frora  anthras  (Bnchnor).  and  that  in  tvphoid  fever  sub- 
outaneous  injetition  of  sterilised  cultures  of  the  typhoid  baeilliis  or  B. 
pyocyaneufi  uiay  sometimeR  be  benolicial,  and  may  coiisiderablj  ahortcn  tbu 
CDurse  of  the  fever  (E.  Frankel,  Rumpf).  Livtng  bucteria  of  variouB  kinds 
tnav  coDaequent1y  be  introdticed  into  the  animal  body ;  they  ^lensh  there, 
and  cJECieting  protein  they  induce  hyperleuoocyto6i8  and  increase  the 
resisting  powcr.  Tbus  rabbits,  after  siiuultaneous  infection  with  authiax 
bacilu  and  non-lethal  streptococci  of  ery!Ui>elaa,  recover  from  anlhrax 
(Emmerich).  A  similar  reuovery  of  rabliits  frora  anthr&x  can  be  eflbcted 
by  meaoB  of  B.  pyooyaneu8  (Boucbard)  or  various  otber  bacteria 
(PawlowBky).  For  tbe  same  reoson  a  severe  intercurrent  yet  not  fatal 
attaok  of  erysij)clafl  may  induce  reeoverv  froiu  pre-exi8ting  pulmoaary 
luberoulonis  (Schiifer,  IVail«!,  MucDaniara,  Thornton,  aUs.). 

The  injection  of  varinus  apiufotlv  •iiiHDlutt^ly  indifferent  fluidii,  for 
sple,  phy8idogical  solino  aoIuuod,  lx>iuUon,  eic.,  into  the  peritonool  oavitj 
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of  guiuea.pif^s  may  be  follcnved  by  a  tenn)oniry  increase  of  natural  reaist- 
auce,  which  may  evon  sinnilate  s.  specific  immuniBation.  Cinnamic  iicid  is 
an  agent  eiciting  geDeral  hyperleucooytoQis.  Landerer  haa  for  aeveral  j-eara 
Bucc^sfully  trcatcd  pulmonorj  tubcrculosis  in  nmn  by  the  use  of  intra- 
venoua  emulaious  of  uinuamic  acid.  Tliti  fine  j>articlea  of  cinniinuc  acid 
circiiljitinE  in  the  lilood  sre  deposited  in  thoso  parts  of  the  l>cMly  where  there 
are  morhid  tissiiB  changes,  lieuce  in  the  tissue  around  tubercular  foci.  The 
reaults  of  the  chronic  intiammuLioa  in  thie  inatonc«  are  dilatation  of 
capllkrii^s,  oi^doma  and  accumulaliou  of  Ieucocyte8;  at  a  lat^r  stage  a  thick 
wall  of  leucocyteu  is  foniied.  there  is  8uh6e<iuent  formation  of  councctive 
tissue,  and  hi8tly  cicatrisation. 

Fmally.  we  may  note  that  a  general  increase  of  the  natural  power  of 
refrietance  to  bacteria  may  uudoiibtodly  lie  aflbctcd  by  general  dietetic  and 
hygienic  iiieaaures,  aud  t-he  moat  LouviiicJug  jmjof  of  thift  is  alfordcd  by  the 
sucoeBaful  dietetic  trmitment  of  pulinoDary  tubcrculosis  at  the  nresent  day. 
In  this  instance  nutriment  snitable  both  in  quaUty  and  quantity,  auitable 
alternation  in  the  use  of  the  different  organs,  l'K>dily  rtf.tivity,  pure  air,  and 
ali  8Lren<;thening  meagures  are  of  great  iinp<:irtimce.  'We  raay  nttte  more 
particu]ar]y  that  general  hydrotheTapeutic  raensures  which  attract  great 
numbers  of  the  leui;ocytes  tuvrards  the  skiu  may  undoubted]y  be  fnllowed 
by  general  hyperIeuc<H:yUisis.  Tlie  saiiK*  is  obviouHly  true  in  the  čase'  of 
Bun  and  light-baths,  lor  there  is  uo  doubt  that  lbey  too  attract  Ieucocytea 
towardR  the  skin. 

2.  Locat  increase  of  natural!  resiataucc  to  bacteria  is  most  easily  eflbcted 
by  the  artificial  iucreai-e  i>f  blood-supply  to  the  part  in  que8tion.  The 
reaifltant  power  tif  a  part  niay  po8sihly  ho  iniTBiiaed  becauKe  it  ia  bettcr 
nouriahed  My  blotid.  Yet  the  Mnod  must  not  be  regarded  8olely  as  a  meaus 
of  transport  for  nutriment,  for  it  ha«  also,  in  proportion  to  the  leucocytee 
and  alexins  it  containa,  an  important  absorjitive  actiou  ou  diseased  struc- 
tures,  and  ako,  of  course,  agalnst  their  causal  ^jents.  The  esperieuce 
gained  by  increoaing  the  bload-8«pply  to  diseased  parta  of  the  hody,  such 
a*  the  limbs,  entirely  corroborates  thia  \'iew.  The  most  important  re^ult« 
in  this  respcct  have  beeu  obtJiined  by  Bier,  who  vras  the  pioneer  of  the 
succcssful  treutuieut  <if  tul)en:ulosia  of  jointa  and  bunes  by  meana  uf  uhronic 
venous  congestion.  The  foUo^ing  methods  of  induciug  increascd  bluod- 
8upply  have  been  employed : — 

('0  Veuous  corgestion  of  a  Hmh  by  means  of  elastie  compression,  This  method 
may  be  beneficial  not  onIy  in  tuberrulfmin,  but  also  in  gonorrbaeal  infertion  of 
joints,  and  in  acute  and  ohronio  urticular  rhfiunuttiHtn. 

(6)  Artcrial  l)ypersemia  is  best  iriduced  hy  hot  air  (10fi'.15O' C.  wilh  a  special 
apparatus)  ;  for  articuUr  rhcumatista  and  arthritis  dcfomians. 

(<■)  Mixed  hypenumia  induciKl  by  Bier'a  nuction  apparatus ;  for  chroDic  arti- 
oular  rheiiiDatUiii. 

((/)  Increaiied  arterial  flow  vvithout  evidont  oKtitrcal  bypcra'mia  ia  caused  by 
the  permanont  application  of  alcoholic  bandagea. 

Such  bandages  were  first  einploved  by  JNilzwedel  in  celluHtiH,  lymphangiti8, 
whitUiw8,  boils,  mastitis,  etc.,  ann  with  snl^indid  results.  In  many  cases  an 
cxfellout  recoverr  from  tuberculo.=iis  aflecting  bones  or  jointa  iiiay  foUow  the 
permancnt  use  of  ak-ohoHc  IjandaK^s.  This  action  catinot  be  dne,  as  wa8  sup- 
posed>  to  ai)y  direvt  disiiifection  Dy  nieans  of  the  alcohol.  for  akohol  camiot 

Senetrate  deeply  iuto  the  tissuL-^  and  niunM>vBr  llie  orKscno*  in  the  tisiiutt)  of  aiiy 
irect  cliemica!  disinfeetaiit  is  weU  kjit)wii  to  bo  lavourablc  to  bftctcria,  w|uch, 
because  of  tlieir  prot^ntive  irembranes,  are  a!wfty8  luore  resistant  to  antLseptica 
than  are  the  tissua  elemonts,  Alcfibol,  bowever,  when  ]ocally  applied  bas  niore 
thaji  _any  other  chemical  affent,  tbe  dti-ect  power  of  rlilating  hlood-vefiselK  and 
ewi)eciully  the  arteriea.  In  hmhs  vhicli  are  envftJoiVHl  in  alooliolic  bandages  the 
eoect  ia  secu  in  locol  increase  of  arterial  pressure,  proring  that  the  action  of  the 
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Ikioohol  b  distribnted  thruoghout  the  wbo1e  timb.  This  is  tbe  ezpUnation  o(  the 
benefici&l  cbacKc  wbic)i  occurs  60  rapidJy  in  cvUalitu,  for  euui^ile,  after  the 
application  of  alcoholic  bandagea.* 

D.  Natukal  Resistance  to  Poibon 

A  ceitain  dcgroe  ol'  kDowledge  conccrning  inuat«  )iumunity  to  puiaoa 
cxistcd  even  Id  aucient  times.  Lucanu^,  iu  tbe  Niutli  Ode  of  De  Bello  civUi^ 
meutiou^  that  the  pHylli,  an  Afric.an  trihe,  were  able  to  nithstand  the  hite 
of  the  asp  found  in  their  couutij.  They  also  onderstood  how  to  cure 
strangcFs  MtteD  by  snakes,  tbe  ireatmcat  mainly  consisting  in  sucking  tbe 
wouiid  and  rubbing  in  abundance  of  šaliva.  It  ia  therofore  iutereatiug  to 
note  that,  according  to  Wehrmann  {^Aivtud.  de  VImtitvi  Pastiur,  1898), 
plyalin  haa  a  doBnite  antitnric  actioD  against  snake  poison. 

Ages  ago  it  wh8  knowii  that  snake  venom  is  comparatirelj  harmlen 
wben  in  the  stomocb,  and  such  a  "rcgional "  resiatanoe  to  poiBou  (Bohring) 
is  found  to  bc  yery  commou ;  rabbits,  for  exumple,  are  reaistaut  to  morphia 
wheu  mliaiiiiHtered  aubcutaueouslj.  intravenoualj',  or  by  the  stomach,  but 
not  so  to  intra-cerebral  iujections  (Koux  and  Borrel).  Similarlj  with 
tetautu  toxin  in  the  caae  of  fowlH ;  tbey  exhibit  considerable  resiatancd  to 
tbia  deadlr  toxin  if  it  be  administered  by  the  iisual  subcutaaeoua  niethod, 
yet  are  kiUed,  even  by  small  doees,  if  the  injcction  be  intra-oerebraL 

Thoee  animals,  ncvorthcless,  which  are  iuBUBceptiblo  to  a  toxiu  admin- 
istered by  tbe  usual  uiethodj^,  i.e.  Hul)cutaneousIy  ur  intnivenou£!ly,  must  be 
denoLed  aa  "reaiatant  to  the  poison."  Kow  there  are  difTerenceR  in  the 
degree  of  retustance,  and  two  diflierent  animal  speciee  almost  iDvariably 
eihibit  a  diflerent  degree  of  suflceptibiiity  to  a  poison.  Knorr,  for  exarople, 
Oflcertained  tliat  the  fuUovdng  quautitieH  of  the  same  tetonus  toxiu  are 
required  lo  produce  a  lethal  etlect  for  each  gramme  of  body-weight: — In 
the  hotHe  1  unit  of  toxin,  in  tho  guinea-pig  2  units,  in  the  goat  4  units, 
in  the  mouse  13  nnits,  in  the  rabbit  2000  units,  in  tho  fowl  200,000  anit& 
This  tablo  applies,  as  already  meutioned,  only  to  Hubculaneous  and  iutra- 
venous,  but  not  to  intiu-cerebral  injectinn.  It  bas  long  been  known  that 
the  hedgehog,  the  pig,  the  ichneumon,  and  many  snakes  are  very  reidstant 
to  snake  venom,  and  that  scorpions  aro  rosistant  to  their  ovm  \H^iann.  Rats 
are  very  rceistant  to  diphtheria  toxin,  and  mioo  are  but  littlc  susceptible. 
Crocodilea  are  vexy  reHistuut  to  many  Wterial  poisous,  and  e8i>eciiUly  to 
tetanus  tuxiu,  beiug  susceptible,  howeTer.  to  diphtheria  toxin.  Tho  aup- 
poeition  that  reaistance  tu  poison  is  duo  in  ali  these  inatances  to  the  pre* 
sence  of  antitoxioa  in  the  animal  spooies  in  quc8tion  i»  on  the  wboIe 
enoneous  (Vaillanl);  auch  a  conditiou  occura  onlv  in  esceplioual  uiaes,  for 
instance,  in  suurpiuns  (MetschnikofiE).  After  the  injectinn  of  tetanus  toxin 
into  tortles  their  hlood  remains  poisonoas  for  scveral  months,  i.«,  capable  of 
induoing  tetanus,  alibough  the  animals  themselvee  are  abeolutely  reflistant. 

'  Tli*  ftloobollu  bsndagtt  conaiaU  or  "Ighc  U^an  of  g»DM  iModiiiF«  whioh  btu  bMD  dlpiMd 
•ud  vruog  unt  iti  W  por  ceot  nloohol  (60  [wr  cent  almiol  »  nrcTjr  eiii|iloyed}  and  ftjipn«] 
dfncUv  to  tbo  akiiL  Ovn  tbia  i«  plusa  ft  lft]r«r  of  cotton  irool,  uid  th«n  nite-Mrobi  tuuu, 
wliloh  11  ofteo  ptrfuntod.  To  eiiiure  biiuc«m  it  U  ini}iortuit  tlut  tlte  Uuda^  aooidd  cortr  l 
lwg«  mn*,  for  txainplc,  in  oelltUiti«  of  tbe  bmml  the  wbok  foreuin  »liould  »lao  ba  bandaged. 
Th*  ait«rUl  diUtAtiDii  U  due  to  tlio  oiituiMus  irriutkia  uaocUt«d  witb  tbo  dcb^dntin^ 
■oUoo  of  tb«  ali;obol,  b«no«  prapjUiloohol  i»  ition  officMtooa  th»n  elhy)-Bioohol,  bat  lin 
UM  of  tb«  fonoor  La  oot  atlvlMlile,  beosoM  of  itH  anfavourable  by-affeCTt«.  Oi»  resolt  of  tb« 
loeatlv  intrvMcd  Art«risl  jtrcMure  is  tbo  diHpi)«*nnc<>  of  ftttleiiiB,  aod  oloobolio  baadAfM  ar« 
tbeniora  bcnvlicitl  lo  DoD-iofluiiin«tory  nrolUn^.  Luitljr,  alcobol  is  of  gra«t  b«a«fit  io 
vuim  of  tbu  Lertli.  Tbiiy  kIiduIi)  )>«  oleuied  twi«i  dallv  vith  t  tootb-brush  wblcb  bu  b«4Pii 
ml)  tnolctonod  in  nter,  »ud  b«Ma  tfaoa  dipp«!  la  aloobol,  4&  por  oont  or  w«ak«r.  Aftvr  llir<M 
«f  foar  WMki'  trMtin«ot  tbn  otriM  otMM  UeuiM  of  tb«  iaermaad  ■itcrikl  bloodnppljr  to 
Ui»  pal|t. 
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Thi«  ia  accounted  for  by  tlie  aAiaence  in  this  particiUar  Bpecies  of  animal  ol 
cells  and  grovips  of  cella  nusceptible  to  poison. 

Tbe  cxiatonce  in  tbe  difiercnt  aiiimal  Bpecies  of  theee  fundament»l 
difierenccs  in  rcgard  to  rcBistanoe  to  poison  must  be  tokcn  Into  cousideratiou 
in  attempling  to  ezplaiu  general  natural  ]iower  oi"  refiistance.  Thore  are 
caaes  in  whicn  it  is  onIy  because  of  the  pre-esisting  resistanue  to  poJBon 
that  the  phagocyte8  and  alesins  are  enabled  to  exert  tlieir  protective 
power8.  Kcaistance  to  poisoii  must  therefore  be  regardod  as  an  important 
tactor  ia  general  uatuml  power  of  resiatauce. 


H.  Specific  Immunitv 
Ab  a  result  of  recovery  &om  a  specilio  diacaae  or  of  protective  inoculation. 

A.  Spbcipic  Immunitv  as  a  result  o/  Tecovery  from  gpedfic  disease. — 
Specific  protection,  lasting  for  a  comparativeIy  long  tirne,  is  conferrod  after 
recovery  Crom  an  acute  eruptive  fever  such  as  8mall-pox,  scarlatina,  or 
meaalefl,  and  alao  after  typhoid  fever;  and  in  auimals  after  reeovery  from 
cattle  plagiie,  contogioiis  pleuro-pneumonia  of  cattle,  8heep-pox,  contagious 
picuro-pneutiionia  ol'  the  horse,  and  black-quarter  (G.  Jiauschbrand ;  F. 
charbon  syvijitoviatiquc). 

There  are  ntber  infective  proceases,  however,  vhich  confer  no  protection, 
for  instance,  diphtlieria,  relapaing  fever,  and  gonorrhcea,  and  after  certain 
diseasee,  such  as  pnenmonia  and  erj-sipelas,  the  indi^idual  appears  to  be 
evon  [more  Uable  to  a  8ubaequent  attack.  Malaria,  too,  confers  oo  real 
inimunity,  yet  thi;  riak  of  ju.-quiring  jiBniicinuH  rapidly  fatal  nialaria 
i«  diuiinisbed  after  residence  for  a  considerable  time  in  nialarious  districts. 
Asiatic  cholera  is  as  yet  believed  to  confer  protection  of  only  ehort  duration. 
lu  the  caae  of  those  specific  iufective  jnocesaes  wliicb  geuerally  confer 
ininiunity,  a  aliglit  attack  afforda  as  good  a  protection  a«  would  a  severe 
one.  ThiB  is  probably  the  reaeon  why,  in  the  čase  of  endemic  infective 
diseaeee,  such  as  typhoid  fever  or  yellow  fevor,  the  inhabitants  are  U8ually 
less  endangcrcd  thun  etrangera,  the  former  haviug  probably  previously 
suffered  from  the  infectioii  in  a  mild  form. 

In  thnse  instance«  where  the  blood  eeruin  of  humiin  jratient'?  \vhn  have 
recovered  from  cliolera  or  tvphoid  fever  haa  been  examined,  the  same 
protective  substanccs  have  been  hithorto  found  as  in  animals  which  have 
been  experimeutally  iufected  with  cholera  vibrioa  or  typhoid  bacilli.  It  is 
tberefore  advisublt!  to  deal  imdcr  oue  hcnding  with  the  eonditiona  found  in 
specific  immunity  in  spite  of  their  diflerent  modes  of  origin,  for  the  specific 
immunity  ia  es6outiuUy  the  same  in  both  casoa.  It  ia  a]ways  duc  to 
an  ahsolutdy  speajic  protection  against  a  certain  infective  a^ufc^or  it«, 
poiaon,  and  is  not  due  to  a  general  incrreajte  of  resistance.  Not  only  so,  bat 
recovery  from  a  specific  disease  maj  bo  followed  by  increaeed  susceptibiHtj 
to  other  infective  diseases ;  thn»  u  severe  attack  of  meaales  is  not  infrequentlj' 
the  starting-point  for  tuberculosis. 

B.  Protective  Inoculation  (active  or  iaopathie  immunisation). — 
Since  the  diucoverj  of  antitoiins  and  antitoxie  sera  by  Behring,  two 
methods  of  artificial  specific  inununisation  have  been  lecognised:  (1) 
ProUcHvc  inoculation,  whepeby  the  spocitic  protective  substances  have  to 
im  fonned  in  the  body  itaelf;  (2)  liumuniaation  by  Iransfercuce  of  pro- 
tective subHLances  previoualy  formed  in  anlitoxie  serum.  Ehrltch  designated 
the  former  mcthod  as  (utive,  the  latter  as  passive  immunisation.  Behring 
has,  however,  of  late  preferred  to  term  the  former  isopathie  and  the  latter 
antitoxic  inununisation.     The  eliief  dilfcrence  between  the  two  is  as  follows : 
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Ib  isopathic  hmmmiM tinti,  tne  protective  inociUatMu.  the  Individoal 
must  undet)^  &  iMctkn,  oftea  a  feTerish  one,  ftfter  the  inCroduction  of  the 
infective  material.  The  iiiititaxin  is  m«uiwhile  being  fonued.  and  pn»* 
teotion  is  therefore  obtai&cd  oalv  after  a  period  of  time.  The  resalting 
qKCt£ic  iinmumt)'  will.  bow\.'ver,  peraist  for  a  loug  time.  asually  foir  iiMMitht» 
beome  the  Umna  which  have  been  fonued  beoome  bound  lo  the  timnt 
elementa,  and  eren  after  repeated  eevvre  ToneBeotioDs  are  not  entirely  got 
rid  of  in  the  witbdrawn  blood  In  ooDlndistinctioD  herelo  antiU>xic 
inununisation  by  the  introdoction  of  serom  inducee  specitic  protcction  at 
ODoe  witfaoat  the  productiou  of  anj  morbid  s^mptoms;  but  the  immunitj' 
coofecred  is  of  raj  brief  doration  (8  to  14  daTs),  e^ieciaUy  if  blood  serum 
oi  anotber  speciee  of  animal  be  emplojed,  for.  heing  a  foreign  »ubetanoe,  it 
viU  be  Tspidlj  excreted.  Such  inuuunitr,  boverer,  is  of  Tooger  dmafekm 
after  the  tise  of  serum  of  the  same  species — in  horses,  for  exam]^  on  oaing 
totanus  serum  obtained  from  honaes. 

Just  as  in  natural  reaistance  we  have  to  distingnish  hetween  rosistanoe 
to  baoleria  and  resistance  to  poimn,  must  vru  do  the  same  when  deaUng 
wilh  apecilic  immunitj,  and  must  therefore  diflerentiata  betweeu  "  sjfOciTC 
immonitT  to  bacteria"  and  'specitic  imrnunitj  to  loxin."  lmmuuity 
to  diphlheria  is  ejclusivelj  of  the  latt«r  Idud ;  diphtheha  antitoxic  serom 
haa  uo  actiou  opoo  liviug  diphtberia  baciUi,  it  merely  neutnlises  tbeir 
pciiaoiL  I>iphtfaeria  bacilli  can  even  be  culti\'ated  iu  the  specific  ouiative 
semm.  Diphtheha  bacilU  in  a  patients  body  have  tu  be  overoomtt 
through  the  ageocT'  of  the  natural  power  of  resistanoe,  and  this  is  eaafljr 
eflbcted  if  the  toKins  are  reudered  iiu^H>tt.'iit  br  injeotion  of  antitosin.  The 
■■me  holds  good  fior  tetonus.  Ikhring,  uevertheUss,  has  reoencly  advocated 
that  there  uiould  olso  be  local  treatment  of  diphtberitic  membrane«,  and 
especially  tbose  of  the  noše,  with  corative  seruto  :  and  likewiae  in  ietanos 
that  the  tet&nus  serum,  or  at  leattt  u  porlioa  thereof,  should  be  injeotod  as 
near  as  pooable  to  the  seat  of  infection  if  it  be  knuwD. 

If  thers  be  spedSc  immnnity  to  bacteria  oa  the  otber  hand,  Buch  as  is 
indoced  by  treating  animals  with  cholera  or  tjpboid  bacteria,  the  serum  of 
the  immunised  azumal  is  mercly  bactoricidal  to  ibe  lAt.'t«rium  in  (^lestioD, 
und  has  no  actiou  oa  it^  integral  celi  poL«<on.  Hence  if  nn  animal  pre^-iouslj 
treated  with  cholera  vibrine  lie  aftenrards  infected  vrith  u  large  uumbcr  of 
the  same,  the  latter  will  indeed  perish,  but  a  fatal  intoxication  mav  Ua 
indoced  br  their  celi  poisooa  This  is  one  of  the  chief  raaitons  nf  the 
failore  to  obtaic  au  efiicaoioua  serum  suitable  for  the  treatmeot  »r  cholera 
and  Ivphoid  in  the  human  sobject.  Another  poiut  of  iuiportauce  is  that 
in  specific  immuuity  to  poison  the  condition  is  oftcn  a  regioual  one, 
anairaous  to  the  eoudition  deult  witli  wheD  speaking  of  natuiaT  resistanoe 
to  pDison.  Kabbitd  whicb,  by  meaus  of  long-continued  treatment  with 
b(juillon  containing  the  jMiaon  of  tetanus,  have  becume  thoroughly  immune 
to  sulmntaneons  inoculation  of  tetanus  toxin,  ar«  Idlled  1iy  iutm-oen-bnil 
inooulation  (Roux  and  Uorrol).  The  conditions  are  ^milar  in  uiany  other 
inttances;  for  esamplo,  guinea-pigs  in  vrliieh  a  high  d^ree  of  epeoifio 
immanity  has  been  mduoud  by  treatuient  with  cholera  ribrios  are  nercr- 
tbeleai  not  protected  against  inteetinal  infection  wiLh  rirulent  cholera 
^brioe. 

The  foUowing  method-n  of  active  or  isopatiiic  inoculation  uiay  be 
ditfersDtiated : — 

(1)  ProtecUve  inoonlation  nith  living  virulent  virus. 

{2l  WiUi  living  yet  atteouated  virus. 

(3)  With  deod  virus. 
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(4)  'With  the  hac:teri.il  cellular  subatancee  of  the  same. 

(5)  With  diasolved  toxic  products  of  bacteria. 
i.  Protective  Inocitlation  tcitk  Livint/  Virulenl  Virus. — Inoculation  for 

Bomll-pos,  whicU  couaists  iu  the  tranafereacB  Lo  healtliy  individuala  of  tbe 
conlenbH  uf  ihe  variula  pustule,  waa  introduoed  into  England  in  1871  by 
Lady  Mary  Wortley  MontA^,  wife  of  the  English  ambagaador  at  Con- 
stantinople,  and  \vti8  muc!i  used  iu  England,  Germauy,  and  other  coimtries 
in  Bpitc  of  its  iuseimriiblL-  dauger.  luocuLitiou  oftcn  caused  severe  or  cvon 
fatal  Biuall-pus,  aud  the  disHaue  whs  tlma  ajiread.  Tlie  imx:uliited  diaeaae 
wa8,  however,  usiiallj  of  a  mild  form,  probably  because  inoculation  into  the 
ekin  affords  conditious  less  favourable  far  the  developmeut  of  the  small-pox 
viruB  than  doca  uaturol  coutagion,  in  which  iiiatance  the  agent  is  probably 
carried  from  the  mucous  meiu'brauti&  iuto  the  blood  aud  then  multiplies 
there. 

There  has  been  much  aaid  of  late  regarding  protective  inoculation  by 
meaus  of  Bubcutaneous  injetitiun  of  bouillou  cultures  of  living  virulent 
Gholer&  vibrioB,  eiich  aa  had  beeu  tried  on  a  large  »cale  in  Hpaiu  by  Ferran 
in  the  eightiesL  Cholera  vibrios  canaot  inultiply  in  the  Bubcutaneous  tisaue; 
thcy  die,  are  dissolTed,  aud  absorbed.  Iu  Ferran'e  inoculations  the  mothods 
were  iuiperfiicfc  and  hia  statistitia  are  q^uite  uureliablft.  Ha.fTkiiie,  workiug 
luuuh  more  aocurately,  has  lately  eniployed  this  method  exteu8ively  in 
India,  yet  he  generaiiy  nses  dead  cultures^  and    the  subject  is  therefore 

sussed  ou  p.  174. 

Iu  coutagiouH  pleuro-pneuiuunia  of  cattle,  protective  iuoculatiou  with 
Se  living  virus  (which  hu8  not  yet  l>een  i»nlated)  ha«  been  pmved  to  uonfer 
effectivB  protection,  and  is  enipIoyBd  practic.aUy.  Inoculation  is  performed 
at  the  ond  of  the  t-ail  by  subcutanoous  injectjon  eithor  of  lymph  or  tluid 
from  the  pulmonary  linsue  of  a  in!wly-lullal  aiiiuial  sutVeriug  fi-om  the 
diaease  ("  warm  lymph  ").  The  first  result  is  HweUing  and  inHanimation 
resembbng  eijsipelaa  around  the  ueat  of  inoculation.  The  change  often 
aflects  the  whole  tail,  or  cxtouds  even  farther.  There  'is  in  addition  not 
infrequently  uecrosia  aud  losa  of  the  eud  of  the  tail,  and  aleo  some  fevcrish 
reaoLiou.  Aniuiab  thuK  treated  pn^vu  iiumune  to  artihcial  and  to  uatuiul 
infection  of  ideuro-pneuinonia. 

2.  Frotectivt  Inoculation  •unih  Living  yet  Attenuated  Virits. — In  1878 
Buchnor  gave  proof  of  the  incou8tancy  of  tho  anthras  baciUus  when  oulti- 
vated  under  detiuite  conditions  outside  thu  body,  but  this  iucou8tancy  waB 
not  at  that  tirne  made  une  of  to  confer  prtjtection.  It  i«  to  the  gonius  of 
Pasteur  that  we  owe  oiir  knowledge  of  8ystematic  protective  inoculation  by 
mcautj  of  artiticiaUy  induced  nttenuatiou.  Fostcurs  tirat  succusa  waH  gained 
in  the  diseaae  termed  fowl  cholera  (avian  Bepticteuiia) ;  old  cultures  of 
fuwl  cholera  liacilli,  which  have  been  expo9ed  to  the  air  and  thus  attenuated, 
were  injectod  into  the  pectoral  muscles  of  fowl9,  and  induced  a  prooess  of 
looal  intlamrnation  and  uecrosis,  which  was  foUowed  by  general  specific 
immunisatioii  of  the  birda 

The  8aliaequenl  uieauH  uf  attenuation  \vere  t.he  following: — 

(a)  Atfenuation  hy  high  temperalUTf. — Tounsaint  in  1880  denionstrated 
that  anthrax  blood  loses  its  infective  power  by  being  heated  to  55"  C  for 
teumiuutes;  and  in  the  follovving  year  Paateur  published  his  method  of 
protective  iuoculatiou  againat  authnuc,  which  ia  also  founded  ou  the 
power  jMjasessed  by  a  high  temperature  (42°-43°  C.)  of  attenuating  anthrax 
tMicilh.  At  thia  temperaturo  anthras  bacilU  can  multiply,  but  cannot 
sporulate.  Inoculation  is  coumienced  with  the  weaker  cultures,  wbich  have 
been  kept  for  tweuty-four  days  at  42''-43°  C.  (tirst  vaccine),  and  tea  to 
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fourleen  days  later  a  seooud  und  fiaul  injection  is  given,  using  the  more 
powerfuI  cultures  which  havo  beeu  k{;j>l  for  twelve  daya  at  the  above  tem- 
perature (Becond  vacuiue).  Aniiiials  thug  treatefl  are  imnmnibed  against 
vinilent  anthrax.  This  method  wa8  stoutlv  opjioBed  by  It  Koch,  yel;  wa8 
800U  extensively  employed  in  France  aud  Itussia.  and  aiterwards  in  other 
countries,  aud  favourablc  retiults  were  obtaiucd  in  cattlu  aud  utUl  more  ao 
in  sheep.  In  Huugarv,  for  exampl«,  accordiug  t«  Hutyra,  16,082  boreča, 
210,750  head  nf  cattle.  and  1,118,443  »heep  were  inot^ulated  againBt 
anthras  irom  1889  to  1893.  The  total  loes  in  the  first  three  year8  amounted 
to  218-2-44  per  cent,  and  wa8  only  0'61-0-5r»  per  cent  in  the  laat  two  years. 
OpiuiouB  differ,  howevor,  as  to  the  eQicacy  of  thiu  luethod,  for  t)ie  coDBtaucv 
of  the  vaccine  is  Hometiines  variable,  and  inoculation  mny  tliertjfore  either 
confer  no  protectinn  nr  niay  induco  tbe  disease  aud  cause  loas  of  6t<x;k. 
Again,  the  protectiou  uoulerred  even  in  tbe  most  favourable  caae  is  only  of 
about  one  year'B  duration.  Henco  the&e  protectire  inoculations  ahould  onIy 
be  used  in  districts  wliere  anthrax  ia  endemic  and  causoB  Heriuus  losa. 

Arloing  diaeovored  a  modo  of  proteoting  against  biMk-guarUr  (G.  Jtautch- 
hrajui)  wbii:h  haa  jinived  of  prautica]  value.  Tlie  drietl  and  pulverised 
muHclii-Hubstam^e  of  aflected  aninials  is  atteniiated  by  benting  to  100"  C,  is 
then  mixed  with  sterile  water,  and  injected  into  joung  cattle.  It  is  uBual 
to  employ  a  weak  infeotive  material  twicc,  and  then  a  more  po^erful  one. 
Favourable  results  were  obtalued  in  Germany  (in  Baden  more  particularly), 
Aaatria,  and  Svvitzerland.  Kitt  first  modified  tliia  method  by  attentiating 
witb  ateam  uuder  ordiniiry  pressure,  and  aftenvarde  V»y  the  use  of  pure 
culturea  of  Rauschbrand  bacilli,  which,  od  being  6ubcutaneouBly  inoculated 
into  ahccp  and  cattle,  do  not  induce  the  diacase,  yet  do  confer  immxmity. 

Acc^pnling  to  Kitfa  atatiatios,  the  loas  of  atock  from  black-quarter  wa8 
as  follows : — 


1886 
1887 
1868 
1889 
1890 


CnlnDcutetod. 
107  Vi  per  1000 
43-4 
7B-8 

30-6         „ 
33-8 


I&oealKted. 

fi'6  per  1000 

»•6  „ 
11*1  „ 
17-2        „ 

2-e 


In  the  year  1890,  out  of  1167  cattle  inoculated  onoe  with  KitVs  %'accine 
there  wa8  only  one  dcath,  and  thie  was  attributed  to  the  inoculation,  whilst 
of  2S03  head  of  uattle  \vbich  had  uot  been  inoculated  44  died. 

(6)  Paasagr.  through  lesu  suscejHihh  Animal  Species. — An  important  step 
vas  gained  when  Pasteur  achievedattemmtiou  by  moana  of  passtufe  tbrough 
lees  soaoeptible  animal  species,  as  was  tirat  done  in  8wine  ery8ipelas.  The 
prittciple  was  eaaeiiti&Ily  the  aauie  aa  that  of  Jenner'a  vaccination,  but  this 
fact  waa  not  so  clearly  underatonl  then  aa  it  is  uow.  In  1789  Edward 
Jenner  puhlishcd  the  fact,  which  had  long  been  popularly  known  in 
Glouceeter&tiire,  but  vvhiob  be  thoroughly  invostigated  in  bis  own  native 
pUce,  that  recovery  from  cow-pox  aflbrds  protcction  against  HmaU-pox,  and 
ne  alao  ahosved  that  cow-itox  may  be  artificiaUy  trauaferred  from  one 
individual  to  another  witbout  losing  ita  protective  i>ower.  But  there  is 
now  abundant  proof  that  cow-poi  is  uothing  but  the  variola  of  man  attenu- 
ated  by  tranaference  to  the  ox  or  calf.  Jenner's  vaccination  aoon  came 
into  general  use,  bul  it  waa  then  fouud  that  tbe  protectiou  conferred  only 
lusta  abouL  len  to  t\velve  y<M»n<.  The  iirotettive  iH)wer  i>f  vjux'ination  waa 
^  proved  by  Jenner  himaelf  and  hia  contemporiiriea  by  tbousands  of  experi- 
^ft  ments  with  8ubaequent  inoculation  of  amaU-pox.  Auother  most  con\in- 
^1    ciug  proof  tn  favour  of  vaccination  ia  found  in  the  trivial  mortaIity  from 
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small-pos  in  those  countries  in  which,  as  compared  with  others,  vaccination 
luis  beec  enforoed  by  law.  The  esporiciice  gaiued  in  the  Knmco-Prussian 
wax  of  ISTI  wa8  ulmusl  e(|uivaleut  to  Ihat.  of  uu  experiiueul  ou  a  large 
Bcwle,  for  the  Gtirnian,  in  contratlistinction  to  the  French  tmopu,  had  heen 
raccinated  and  for  the  most  part  revaocinated.  The  latter,  during  the 
campaigu,  lost  23,000  meu  trum  amttU-pox,  whilat  the  Germans  oulv  loet  a 
few  huudreds,  althou^rli  ibeir  wholti  army  \tas  iu  France,  wheru  an  epidemic 
of  8mall-iHJX  was  raging  aiiiong  the  civil  populatiim. 

Now  Paateur,  in  the  čase  of  8wiue  erjsipelas,  showed  that  the  bacilli 
taken  from  the  pig  gain  in  vinileoce  on  transference  to  pigeons,  but  that 
thcy  bocomc  kas  virulent  aftor  repeated  passat/e  through  rabbits,  and  that 
thev  are  then  Buitable  for  proteetive  inociulation  of  8wine.  The  laHt  passages 
yielded  vaoaino  No.  1.  thon  twelveday8  lator  folIowed  inoculation  with  the 
bacilu  of  pigeon  erjBipelas  (vaccine  No.  2).  The  animals  are  then  highly 
iiumuuo,  and  Dcr  la7id-  u.  /Drstunrtsch-a/tiiche  Kontfress  at  Vienna  in  1890 
waxmly  advocaUid  tlie  use  uf  protecLive  inocukiiou.  It  lias  beeu  tried, 
more  espL'cially  in  Hungary,  und  tbc  disadvantages  of  the  method  have 
since  then  bocome  evidenU  Beatlis  from  Lhe  diaeaBe  are  commou  aiuong 
the  moro  Huscejitible  breeda  of  8wine,  and  youiig  8\vine  whi(;h  hava  l>een 
inooulated  ajjpejir  unsuitable  for  fattenin<i.  There  i«  also  a  danger  of  8wine 
eryaipela8  eprcading  bocause  of  the  inoculations.  Preference  lias,  thercfore, 
ainoe  theu  been  given  to  other  metliods  {vide  p.  196). 

(c)  AtUnnation  hy  I)rying  the.  Vaccine. — Tho  virus  of  rabiea  iB  not 
yet  known,  yet  Pastcur'«  experiment9,  brilliautly  conceived  and  patjently 
carried  through,  furnUihed  us  with  moans  of  prophylaxifi  and  cure,  which 
have  loug  bcen  recognised  as  of  the  greateat  benctit  tcf  mankind.  Pastour 
fij-st  foimd  that  Uio  virulence  of  rabic  virua  is  exalte<l  by  &ucceasive  aub- 
i\\\va\  jmssaijea  through  rabbits,  vhilst  weakened  hy  pnsmge  through  apea. 
He  Btrove  to  make  uae  of  thts  latter  faot  in  his  attempts  to  inimunise  dogs, 
but  as  tho  rcsults  obtained  were  bo  iuconatant  he  forsook  this  apparenuj 
hopeful  liiit;  uf  reaearuli  for  a  nevv  mothod  of  attcnuation,  Llial  by  drying. 

By  drying  in  nn  atmosphere  freed  from  wat€r  and  carbonic  acid  he  aucoeeded 
iu  attenuating  the  highty  vii-uleiit  spimd  cords  of  rabid  rabbits.  in  whicb  the  in- 
cubtttion  perioti  lias  boeu  sbortfned  from  about  ftmrtof n  to  seven  drty»  by  imuierous 
jiastaffM  (  fix(Mi  virus"),  nnd  bo  wtis  ablo  to  attcnuato  tho  eortls  to  e.ny  dcgreo 
proportionate  to  the  duration  nf  the  deaiocation,  or  oveu  to  reuder  theni  t'ompletcly 
inaotive,  and  thus  to  transfonn  them  into  a  vaccine.  Animnh  which  vere  at  first 
inoculatefJ  with  vpry  weak  viru«  could  withRtand  in  succesBion  the  stronger,  and 
lastlv  tho  most  virii](>nt  spiiial  cords  without  l>ecc)ming  diseased.  Panteur  then 
emplojed  this  mptliod  for  the  treatraent  of  prrsona  hitfcen  by  rabid  dogs,  wolve«, 
etc.,  for  he  righbir  supposed  that  a  protoctive  inoculation  D)ay  be  po^ible  and 
successf ul  even  subiiequent  to  infection,  if  the  infective  process  l>e  at  Hrst  a  localiaed 
one  und  pursuu  a  chrouic  couit«.  The  Paat«ur  treatuiHiit  of  rabios  is  Ihumfore 
not  a  true  c-arative  mothod,  but  e9iH9utially  au  activu  imumniiialion.  To  attonuatc 
the  spinai  cord  bj'  desiccatiou  it  is  kopt  at  22'  C.  in  a  vessel,  tlie  bottoui  of  which 
is  covered  with  fnigoients  of  caustic  potash.  A  cord  kept  here  for  one  to 
four  days  stili  caitti;>s  mbian  within  sevt^n  ctajK  ;  by  the  iise  of  a  oord  dned  for  tnore 
than  five  days  tho  incubation  period  »s  proloiigad,  and  a  cord.drieil  for  twelvft  to 
fourteen  day8  has  become  inactive.  The  treatment  of  tho  human  subject  com- 
mences  with  the  injeiHion  of  1-3  cc.  of  an  emulaion  of  completelv  attt-nuated  cord, 
which  i«  prepared  by  thi;  trituration  of  !  cni.  of  c-oitl  in  R  cc  cjf  intlilTerent  flutd  : 
and  wilUm  lwcnty  duys  gi-udaally  iiicrcosing  tho  Htreiigth  of  thu  doMu  till  a  coni 
dried  for  two  days  is  usod.  Coiuplet«  imuiuiiity  is  only  attaiucd  tbree  to  four 
week8  after  comoiencemeut  of  the  treatment.  hence  it  is  iiuportaut  to  bogin  the 
latter  aa  aoon  ae  possible.  Heaths  from  rabies  a£t«r  the  treatment  bas  been 
carried  oat  cannot  ooiis6qaentIy  t)e  includod  in  any  statisticft  unless  the  treatroent 
bas  been  completed  at  teajit  fourtoan  day«  previously,  fiir  oomp](^to  protection  caii 
€)nly  then  be  noi)ed  for.     The  treatmeilt  haa  been  graduaJly  renderM  more  Bimpte 
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and  effic&cious,  for  insieml  of  injections  betng  often  i^pAaietl  and  the  degree  of 
virulence  slowIy  rab<e<l,  lVwer  injections  and  a  more  rapid  increAso  of  virulcnoe  are 
nuw  eiiipluyed.  The  reatuUs  in  couBequtiaoe  are  graduallv  becoming  more  favour- 
able,  aiid  betvreen  1886  and  181K)  tim  rvtuniii  froin  the  Fasteur  Iniititute  in  Pariš 
are  as  foUow8  :— 

\fm,  treated  2617  ;  died,  25 =0-94  per  cent. 

1887        „        177U       „       13  =  ms        „ 

1866        „        1022       ,.         9-0-5A        „ 

1889  „        1830       „         fl-0-33        „ 

1890  „        iMO       „         3=0-32        „ 

As  regards  the  locality  of  the  bite,  on  which  depends  the  danger  of  infection, 
iie  ttatiiiticti  of  the  »orne  lu-ntitute  for  18S0  are  as  hiUow8  : — 

Bite  on  head,  mortalit^,  0*85  per  cent. 

„       hond.  „         046 

H       limbs  and  truDic,  ^0'  „ 

ToRtitutes  nf  preventive  medicine  fiirnied  rifter  the  model  of  the  Pfutteur 
Institute  in  Variš  have  been  gradunllv  founded  in  evcr}-  country,  and 
recently  also  in  Germauy,  where  in  consetjucnce  of  poUue  re^tulations  raliiea 
is  comparativeIy  rare.  The  resnlts  are  everywhGre  vcry  favourable,  asd  the 
avenuFo  mortAlity  is  less  than  02  per  cent 

(a)  Attenvation  by  the  Addition  of  AntUeptics  to  tht  Nutrient  Medium. 
— Vinilence  can  be  reduced  b)*  the  cultivation  of  infective  agente  on  medla 
to  wMch  a  weak  antifieptic  has  lieeu  added.  The  imonilation  nf  onthrax 
bacilli  oan  be  pennnnentlj'  inhibitetl  by  grovvth  in  oarbolised  boiulluu,  beuce 
the  bacilli  can  bc  attonuated  to  an^  extcnt.  !:>uch  methfxla  posee«  as  yet 
DO  pructical  iuterettL 

3.  pTottctive  JjuKulation  \cith.  KUled  Cultures.  —  In  many  cases  the 
same  degree  of  irumuuity  may  be  couferred  by  the  uue  of  de«d  cultures  as 
by  ihe  use  of  living  cultures  of  the  virus,  and  tho  method  Ls  safer  and 
siupler.     Such  is  tlie  caae  in  cholcm,  typhoid  fever,  and  plague. 

(a)  Cholkka. — Protective  intn^ulation  against  cholera  originated  in 
R.  l*feiffer'9  discoveries  regarding  the  immunisation  of  guinea-pigs  by  treat- 
meut  with  cholera  cultures.  Living  cholera  vibhos  are  injected  into  the 
peritoneuiu  uf  such  au  inuuunised  aulmal,  and  drojn  of  the  exudatioD  are 
from  time  to  tirne  withdrawD  by  n}a»K  capiIUry  tubue  and  exaniined  in 
cither  a  fresh  or  stained  conditinn.  The  nbrioe  are  seen  to  lose  their  niDtiIity 
aUnost  immediatc'ly,  after  ten  minutes  they  sweU  up,  and  ten  minutea  later 
break  up  into  littlo  balls  rescmbling  micrococci,  whicb  after  another  twenty 
minutes  can  no  longer  be  seen,  and  have  ap])arently  been  c«)mpletely 
l^dissolved  in  the  peritoneal  exudation.  The  same  procesa  is  seen  if  Ihe 
of  the  immunised  animal  or  the  blood  serum  of  a  patient  convolcsciug 
fram  cholera  bc  mixcd  with  living  cholera  vibrios  and  injected  into  the 
petritoneuiD  of  tk  noruial  ^uiuea-pig.  The  norma!  auiuial  ikav  iicU  like  an 
imrnunised  one,  the  cholera  vibrio«  soon  die,  and  the  aninial  reniain«  alive 
whilflt  oonirol  animals  succumb  (Pfeiffers  reaction).  As  the  destruction  of 
tbe  vibrios  is  a  rapid  one  ouly  when  tbe  onimol  haa  been  treated  vnth  true 
obolera  vibrios,  and  not  merely  with  thosc  \vhioh  are  siLuilar,yetsi)ec'iiicaUy 
different,  this  reaction  can  vice  rCT-.tt;  Ite  euipli>yed  for  the  diagno«iM  of  true 
cholera  vibrinfl  prnvided  we  have  a  8Ui»ply  of  true  t-hnlera  ininutne  senim. 

(Juinea-pigh  may  be  immunised  not  nnly  by  living  cholera  \ibrio8,  bat  also 
by  tbe  use  of  cultures  which  have  beon  kiUod  either  by  heating  to  56"  C.  for 
one  hour,  or  by  chlorofurm  vupour.  In  tho  prutevtive  iuocuLiLiou  of  man  the 
cmployment  of  daad  cultures,  to  whicli  0'5  ijer  cent  of  carbuliu  aoid  inay  be 
without  impolrin^  their  activity,  in  obviously  of  great  advantage. 

Tbe  Bubstaooea  which  are  oalled  iuto  aotion  in  the  serum  of  the 
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itamumsed  animal  body  were  termed  " bacteriolt/iie"  ot  "spedjic  bactericidat" 
subiitauces  by  li.  PieilTer,  to  di^tin^^uisl)  thom  from  the  boctericidal  alosiua 
of  normal  serum,  tur  tlie  uutiou  af  the  Ibruier  is  Htriutly  .^jecific,  i.e.  directed 
only  against  cholera  vihrios.  This  immime  serum  has  no  antitoxic  oction 
whatever  on  the  poisons  contained  in  the  cboLera  vibrios.  The  aotion  is 
morely  an  antibactcrial  one  leadiug  to  destruction  of  living  cholera  vibriog, 
NvliiUt  it  m  iilway3  jKiasible,  by  largt  ciuaulitiea  of  a  vlruleut  killed  cholera 
cultur«,  to  j^f^^on  an  ariimal  iintuunn  to  cholera,  as  alrft!idy  meiitioned. 

Cholera  iramnno  serum  can  act  even  in  ostreme  dilution.  The  degree 
of  poteuey  is  tested  by  mbcing  a  givea  quantity  of  serum  with  five  to  t«n 
times  thti  minimum  lethal  dose  of  an  agar  cullure  of  virulenb  cholura  vibrios, 
and  injecting  the  mixture  into  the  peritoneum  of  guinea-pi^a  PfeifrBr'B 
standard  is  the  smalleat  quantity  of  Bernm  whicb  in  ono  hour  and  within 
ibe  peritoneal  cavity  wiU  diseolve  that  quanlity  of  vibrios,  the  weight  of 
the  guinea-pig  employed  averagiug  250  grammos.  It  is  now  dc{iuitely 
ascertained  Ihati  ha  regunlu  the  b)icteriolylic  tmbBtauee-s  of  the  luuuune 
aerum  we  have,  as  a  matter  of  fact,  to  deal  with  two  ditierent  auhstancee, 
the  juiiil  action  of  iviiich  leadu  to  the  diiiBolutiou  of  cholera  vihrioB.  Suoh 
a  resiilt  may  be  seen  not  only  lu  the  peritoneum  of  guinea-pigs,  but  aiso 
outeide  the  body  in  reagent  glaas  or  hanging  drop,  if  \ve  employ  ab8olutely 
fresh  immune  serum,  or,  to  ono  no  longer  so,  add  a  drop  of  fresh  normal 
sermu  (Bordet).  Pfeiiler  Bhowed  that  eveu  ou  the  introductiou  of  old  and 
hence  ap{>arently  inautive  serum,  or  of  immune  serum  whic:h  had  l>een 
heafced  to  60''-65'  C,  into  the  peritoneum  of  a  normal  animal,  vibrios  are 
diseolved  there.  This  was  formerly  regarded  as  due  to  a  sort  of  "  regeuera- 
tion  "  of  the  truc  specitio  anti-aubstance  which  ia  preserved  in  spite  of  heat- 
ing  to  65''  C,  but  we  nuw  know  that  tlie  plienomenau  is  due  to  the  presenRC 
of  the  normal  ale^dns  and  to  a  liombined  action,  By  the  action  of  the 
Bpeoific  anti-subetancea,  retained  after  heating  to  65"  C,  the  cholera  \ibrios 
become  predisposed  to  tho  solvenc  action  of  the  alexius.  Tbe  Freuch, 
therefcire,  oflen  desiguate  this  anti-substauce  an  "substance  sensibilitrice-" 

The  forraation  of  tbese  Bjwcific  anti-suhstancea  in  the  animal  body  has 
hitherto  h&^.n  sIkju-u  to  occur  chiefly  in  the  Hpleen,  bone-marrow,  and 
Ijmphatic  gUinds  (Pfeitlbr.  Mars.  VVassermann). 

Afler  thest:  discoveries  had  proved  tbe  poBsibility  of  confen-ing  to  men 
and  anintala  dntinite  protectiun  against  cholera,  Haffkine  in  Tudia  carried 
out  rtimilar  protective  inooulations  with  cholera  vibrios  in  more  than 
40,000  pcrsons. 

EiuuHousof  agar  cul turesof  living  cholera  vibrios  aro  injected 8ubcutaaeous]y. 
His  first  viiccine  is  iStli  of  an  agar  culture  of  dead  vibrios,  or  of  vibrios  which  have 
been  atteuuated  by  cultivating  a  HArif«  of  agar  t^ubcultur^s  at  .19"  C.  TEie  socond 
vnocine,  i^th  of  an  agar  culture  of  vibrios  rondcred  virulont  hy  jutttgafff^  is  after- 
ward8  injected.  A  feiv  hours  after  the  injections  the  temperature  UBually  rises 
1"«8°  C,  but  returns  to  nortiial  in  twent.y-ft>ur  houm.  Such  h.  reaction  witn  local 
pain  and  8welling,  with  rigor,  dojjn-Hsiou,  aiid  aiiurexia,  is,  Iiawevnr,  not  an  elTect 
uticuUar  to  cholera  vibrios,  but  loUo»'t>  upou  the  subcutauuuuii  iiijcctiuu  of  ali 
uacterial  eniulsions,  and  even  of  innocuous  and  kiUod  bactcria  (Bucfmer,  1890). 
Kolle  then  demon  str  rit«'d  that  one  injpclion  of  a  dead  cholera  culture — 2  mg.  fresh 
agar  culture  Kuspendftfl  in  1  cc.  of  houillon — <an]Si>fi  tlie  same  effeot  as  repeated 
inooulations,  and  that  tlie  bacteriolyti(-'  powcr  of  the  sftrum  hp-ginuing  to  rise  aft«r 
the  fifth  day  reachea  tts  height  on  the  twentieth.  Protection  due  to  proventive 
inocuUtion  mav  therefore  be  tooked  for  after  the  lifth  day,  an  espectation  ivhich 
harmonises  witn  actual  rcsulta  si>  far. 

The  rt}:julLs  of  preventivo  tuoculallons  are  on  iho  vholt*  fa%Hturable,  even  tliough, 
oviug  to  tho  cxlsting  ditUculties,  exact  stutiaticul  proof  of  tlm  total  n)orbidity 
and  mort«lity  of  inoculated  and  non-iniKiulated  be  not  forthcoming.  Yet  there 
are  iuaiiy  obaervations  indicating  ite  value.    In  Calcatta  in  1894,  a  record  was 
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mode  of  every  čase  of  cholera  occuirin^  in  tiiirty-six  faoosea  with  &  tobd  of  521 
inhabiunts :  IHI  hnd  beea  inoouluUtl  U-fun.>  thtr  uutbreak  of  tbe  epideinic,  some  a 
cooiiiderable  tiiuti  previotisl/,  and  of  ihvi>c  4  (i'i  per  cent)  wero  attAcked  and  died 
of  cbolerm  -  340  biad  not  b«en  inoculntod.  and  38  of  thera  {116  per  ceut)  di«d. 
In  one  of  tiiese  bouse^  there  vere  if*  inhabitants  ;  of  the  7  Dnmov^-ulateH  penmns  4 
were  attacked  and  3  died,  and  not  one  of  the  U  tnocuUu^  individuaU  »-asattacked. 
During  tiie  cholera  epidemic  of  '*  The  Oya  Jati "  inocuUtion  was  only  romrnencsd 
after  tbe  begllininf;  of  the  oatbreak.  In  £87  uninoculated  per^ns  the  final 
li>ortality  ▼&<  4*9  per  cent.  being'  S -4  per  cent  amon^  tbe  tnocalated.  We  mast 
manuue  tbat  tbeee  prot«ctive  inoculatioos.  u>  a  certaiu  il  not  a  sreat  estent,  do 
DOt  act  bj*  an  accumulalioa  of  specific  anti-cholera  substance«  in  Uie  l>ody,  but  bj 
an  incTvase  of  natural  geoend  renatance.  That  tbiti  assumptiou  is  correct  is  aHau 
indicated  by  Had'kiue'8  obaervations  nunelv,  tbat  prot«ction  does  not  last  long, 
attd  Itas  at  aDy  rate  completely  vanishM  after  tift^vn  montha. 

A  vorj  eflecCave  anti-cbolera  serum  c&n  be  obtained  fram  animals — gninea-njgs, 
rabbitB,  and  goats — by  treatment  vith  dead  cholera  vibrioa.  It  is  indeed  of  no 
valua  in  tbe  treatment  of  cholera,  but  is  so  for  tbe  dilferential  dioAnosi^  of  cholera 
vibrios  from  odier  clo8ely  retatcd  forrnii.  GimlIh  vield  a  particularly  patent  semm, 
bat  rabbitB  ara  moet  suitable,  for  t* veu  on  titt'  fiitli  day  uftor  a  singla  injection  of 
alx>ut  thrL-e  agar  culturee,  previou8ly  killed  at  6<-V  C,  they  yieJd  a  serum  which 
vven  in  solution  of  1-200  is  suitable  for  diafnioatic  purposes.  The  dia^osis  of 
cholera  vibrios  by  means  of  such  a  cbulera  immunc  »erum  is  madc  either  by 
<^werni)g  PfeifferB  pbenomcuun,  i.r.  tbe  rapid  ilissolution  of  vibrios  introduced 
with  tinmuDe  .-leruni  into  the  peritonouiu  of  a  bealtbv  aniiual,  Or  uiuru  i>iujply  by 
tbe  specitic  a^lutinatioD  diacovered  bj  Uniber  and  Durhani. 

Tlie  phenomenuii  of  agglutijuUion  consists  in  the  faet  tlutt  choIerA 
Tibrioe  brought  into  contact  with  cholera  inimane  aenun  in  a  t^-at-tuhe  loee 
their  active  motilitj,  and.  adherin^  to  one  another,  coUect  inlo  liltle 
cltuDps.  The  dumps  soon  bccome  ktrger,  and  form  tirsl  small  aud  then 
Urger  flakes,  whiuh  are  depoeited  aa  a  sort  of  sedimeut  at  the  bottom  of 
the  fiuid,  which  now  beoomes  clear.  Other  oheerveni  had  previo(ialy  aeen 
eiuiilar  phenomena,  but  bad  not  recognised  their  diagnostio  si^^nificance. 
Gniber  aud  I^urham  wcre  the  hrst  to  describe  aggluiinatiou  acciimt«ly,  aud 
to  tvgard  il  a8»  fundamuulal  action  of  »pecilio  bacteriulvtlu  imiuunu  serum> 
anil  their  Btatements  vere  imniediatelv  afterwuda  conliniied  and  amplified 
by  the  vritinjin'  of  R  Pfeiffer  and  Colle,  and  Pfeiflfer  and  Vagedes. 

Agglutination  \e  not  only  seen  wiih  cholera  vibrios.  If  animalB  bave 
been  treated  witb  certain  forms  of  vibrios,  tjrphoid  bauiUi,  li.  coli  or 
B,  pyocyaneu8,  thtur  hlood  •  serum  even  in  verv  euiall  quantitie8  niU, 
aocording  to  Grul>er  »nd  Durham,  reepectively  agglatinate  theee  dilTerent 
bacteria  in  euspension.  Tho  phenomenon  can  either  be  obaerved  macro- 
■copicaUy  in  tubee  or  microecopicaUj  in  hauging  drope,  the  latter  being 
the  finer  metbod  of  the  two.  lu  Grut)er'a  reaction,  in  ^lurt,  the  difTerent 
bacteria  are  thrown  down  bj  their  reepeotive  specilic  immune  semm. 
Yet,  occordin^;  lo  Gruber,  the  reaction  is  not  an  absolut6ly  specitie  one, 
BBoe  {)owcrful  cholem  inunuue  serum,  Ibr  oxampk,  can  also  agglutinate 
other  allied  forum  of  vibrios.  Vel  au  imiiiune  ferum  alvrajs  acts  moet 
elfectivelj  (i.«,  ia  stili  poteut  when  greatlj  dilutedj  on  its  respective  specifio 
boclerium.  It  is  stili  doubtfnl  whether  the  a^lutinins — those  substancee 
of  the  immune  serum  which  cause  eiirface  adhesion  of  bacteria — are  identical 
with  the  Lruc  specific  anti-sulieUiuceH  of  the  imiimne  serum,  or  whetlicr  buth 
sultetancae  ezist  independaully  iu  the  serum.  The  agglutinins.at  any  rate, 
as  compored  with  the  alexinfl,  exhiliit  the  eanie  reaistanoe  to  a  temperature 
of  GO^  to  GS''  C,  to  putrcfiiction  and  to  the  intluenoe  of  light  as  the  ime 
siN3uific  anti-subetances,  and  ihcrefore  closeIy  rcsemble  tbe  latter.  (Jases, 
howe%*er,  have  been  observed  where  tho  serum  [toasessed  distiuct  jiover  of 
•ggJntination,  yet  no  specific  protective  pDwer. 

A  point  of  importance  ia  tbat  the  ogglutinins  disappeor,  or  are  oaed  ap 
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daring  the  reaction  (Gruber),  just  as  oociira  if  bacteria  are  cultivaLed  in  Lheir 

specific  agglutinuting  seriiin  (Pfeifter).  In  both  cases  the  agglutinina  are 
direclly  absorbed  by  the  epecific  bacteria,  aa  bas  been  lately  proved  by  the 
tdct  that  the  abeorbcd  agglutinina  can  be  redisBolvcd  from  tlie  bacteria  by 
dilute  alkaliBH,  aud  Beparated  by  centrifuging  (M.  Hahn  and  TrouuaBdorfT). 
The  agghitinin  aolution  thus  obtained  cao  again  agghitinate  specific 
bacteria  added  to  it. 

(6)  'I^PHOID. — The  immuiiifiation  of  animals  agoinst  typhoid  bacilli 
ifi  performed  iu  the  same  way  as  against  choLera  vibrioB  (K.  Ffeifler).  Agar 
cultures  of  ty])hDid  bacilli,  one  aay  old,  are  Husitended  in  iMmillon,  are 
killed  by  hcating  at  65''  for  one  hour,  and  are  once  or  repeatedly  injected. 
The  serum  of  the  aniuial  thus  treated  theu  exhibit8  a  Bpecific  bactericidul 
action  on  typhoid  bucilli.  i.e.  if  liviug  typhoid  bacilli  are  injected  together 
with  this  immane  seruui  into  the  peritoneum  of  a  nonual  guinea-pig  they 
are  rapidly  dentrojed,  whilHt  withoiit  the  immune  seniin  the  same  l)acteria 
would  multiply  and  cavise  tho  denth  of  the  aaimal.  Such  an  expcriment  is 
Btill  succeasful  if  the  speciJic  imuiune  serum  bos  been  heated  to  GO^-65''. 
The  true  active  anti-substance  ia  thereforepreserved  in  the  typhoid  immune 
eerum,  evcn  at  the  above-mentioned  temperature,  and  the  normal  aoimal 
body  has  only  to  aupply  the  requiaite  aleiin,  whilat  the  speciftc  anti- 
Bubstance  prediapose-s  the  bacteria  to  the  inflnence  of  the  Utter.  The 
conditions  are  therefore  analogous  to  those  of  eholent. 

In  the  human  subject  a  certain  degree  of  protoction  can  be  confenred 
agaiuHt  tjp-phoid  as  against  cholera,  and  the  serum  thcn  gains  distinct 
Bpeciliailly  bactericidal  power.  A  siugle  iujection  of  2  mg.  of  a  dead  agar 
oulture  (i'(,th  of  a  culture),  to  which  05  percent  of  carbolic  acid  has  been 
added,  is  eufficient  for  an  adult.  Injection  under  the  skin  of  the  back  is 
followed  by  transicnt  elevation  of  temperature  to  SS^o"  C,  hcadache,  and 
depresaion  ;  Lhe  seat  of  iujection  aud  the  neighbouring  lymphaLie  glanda  are 
for  a  few  days  vory  tend^r  to  pressuro.  The  blood,  even  a  \veek  aftenvarda, 
niay  aot  epecilically  on  typhoid  bacilli,  for  when  such  serum  even  in  a  dilu- 
tioa  of  1-200  is  mixcd  with  typhoid  bacilli  and  injected  into  the  peritoneum 
of  guinea-pigs  the  bacilli  are  f|uickly  de8troyed.  Such  serum,  however,  doea 
not  alwaya  aggluUnate  in  ■vitro.  It  is  not  yet  known  vrhether  such 
inoculation  alTonls  the  bunian  subject  protection  from  typhoid  wlien 
iafectiou  has  occurred  in  the  nsual  manner  ptr  os.  Soldiers  on  their  arrival 
iu  ludia  havc  of  late  been  inoculatod  for  typhoid  by  HafTldiie,  but  the 
results  are  not  as  yet  decisive. 

Treatment  of  animals,  guinea-pigs,  rabbits,  and  goats  does  not  fumish  a 
serum  as  active  against  typhoid  bacilli  as  wa6  the  čase  in  cholera.  Tet 
rabbita  after  a  singlc  injection  of  threo  killed  agar  cultures  U8ually  fur- 
nish  a  serum  which  agglutinates  in  a  dihition  of  1-150.  The  power  of 
agghitinnting  tjpboid  liacilli  poa-spased  hy  the  semm  of  animals  treated  with 
typhoid  bacilli,  or  of  persons  who  have  recovered  from  typhoid,  is  of  great 
iniportance  for  the  differential  diagnosis  of  these  bacilli  The  phenomenon 
ifl  the  same  as  in  tho  čase  of  cholern  (Gruber  and  Durham).  The  reaction 
is,  hovrever,  uot  ahsolutebj  speciGc,  for  typbnid  immune  semm  agglutiuates 
not  onIy  trne  typhnid  l>anilli,  but  also  li  coli  and  B.  enteritidis  Gaertneri. 
But  whilst  true  typhfiid  bacilli  are  agglutinated  by  a  powerful  typhoid  im- 
mune serum,  even  in  a  dilution  of  1-100  or  1-500,  a  more  conceutruted  serum 
— a  dilution  not  greaterthau  1-30  or  1-50 — is  alwavs  necessarj  toagglutinate 
these  other  liacberia.  The  phenomenon  of  agglutination  acfiuired  great 
practical  importance  from  the  clinical  standpoint  by  WidarB  diecovery  that 
typhoid  bacilli  are  agglutinated  not  only  by  the  serum  of  persons  who  bave 
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recovered  from  tjphoiJ,  but  also  aa  a  rule  bj  that  of  tjphoid  patienta  in  the 
tirat  few  vvecks  or  dajs  of  their  illness.  This  method,  of  diaguosia  ought  to 
be  termed  tbe  Gruber-Wiilal  rtsHction,  for  it  is  merelj*  the  cUnical  applicatiou 
of  the  phenoraenoD  of  agglutination  firet  discovered  by  Gruber. 

T/if  Teehnigiu  of  the  Oi'uber-  WiJtti  Jtfaetion.—The  serum  of  the  saspected 
tjrphoid  patient  is  niixed  with  typhoid  bAcilli,  vhich  have  been  fn^wn  on  agar  and 
ure  susp^nded  in  bouillon.  Tlie  retsult  is  w(itdie(l  at  37"  C.  either  in  a  tube  or 
hanging  drop.  The  blood  used  is  abtained  by  puncturinK  tho  tip  of  the  tiaKei'  or 
lobo  of  tlic  ufir,  is  druwa  into  a  storile  pipctt«,  and  tlic-n  blowu  iuto  n  aiimll  nnrrow 
ateriUsed  tube,  which  is  laid  horizontttUy  till  coagutation  begina  nnd  then  placed 
upnght.  In  a  few  bour>  sutJicient  serum  wi]I  have  cullocteil  nt  the  bottom  of  tho 
tube,  or  the  s^-paration  may  l»e  fiasU^ne*!  by  cetitrifuging.  The  aeruni  should  then 
he  at  onoe  diluti^cl  with  hO  part«  of  Imuillon,  for  normal  serum  in  n  concentration 
greater  than  this  will  sometirae«  npf;lutinate.  The  serum  of  tj"phoid  patients  wiU 
usu.illy  agglutinate  wlten  BTeatl/ (lilutecl  l^up  to  l-r>000i,  butamarked  agKLutination 
with  1-5«  ia  »uHicient  for  diagnostic  proof,  proviiied  that  it  occurs  at  aoout  io^  C, 
within  Ulit!  or  at  uiust  tw'u  Jiuurs.  Thu  lyph'uid  culture  einployod  luusl  not  be 
more  tbau  twentyfuurhoiirsold  andof  uioderat«  virulent-e.  Thereuction  ischarnc- 
terisod  by  the  formation  of  first  suiaHer  and  then  Inrgei*  cluiups,  whil6l  a.  cjntrol 
test  with  the  samo  typhoid  euiulsiou  does  not  show  this  phcnamenon  in  the  sHUie 
periud  of  tirne. 

The  serum  of  typhoid  piitients  so^letiral^s  gives  this  reaction  on  tho  second  or 
third  day.  but  U5uully  un{y  later  and  soniotime«  only  dunug  convalescenco.  Tho 
agglutiuative  powfr  mav,  liowever.  porsjst  for  a  long  time  aft^r  recoverj  from 
tvplioid.  ev^n  though  tfic  attack  1»  niild.  and  thi«  may  give  rise  to  errors  in 
ciiagnojiJN.  That  there  i«  reaUy  a  fresh  attack  of  typhoia  inay  be  proved  hv 
observing  on  repcated  quantitAUve  determination  that  the  ogglutinative  power  is 
increasing.  The  Mvority  uf  au  attack  cannut  be  dcduced  from  the  intensity  of  the 
agglutination.  At  the  heigbt  of  the  disease  the  agglutinativc  ^wer  mav  some- 
times  lie  rL-duced  ;  and  in  a  mild  aCtai:k  the  seruui  may  BoiiieUines  aggUitiliatO 
vory  iuHrk(;dly.  Tlie  negjitive  result  of  ono  cxannnation  doos  not  oxc1udo  the 
pos8ibility  of  typhoid  ;  C'xaniination  tiliould  bo  again  undcrtiikcn,  as  it  is  often 
oiily  in  the  later  stages  that  tho  serum  ha.s  the  power  of  agglutinating. 

Theagglutinativepowerof  a  typhoid  Henim  is  U8ually  but  nntalway8pro- 
portionat«  to  it«  specific  bactericidal  actioD  on  typhoid  bacilli.  Thus  the  aeruiu 
of  dogs  after  the  introduction  of  tjphoid  bacilli  by  the  mouth  maj  aggluti- 
nate  and  yet  have  uo  speciiic  buclericidal  power,  which  it  does.  however, 
if  the  tjphoid  buoilli  have  been  Inoculated  iuto  the  peritoneum. 

(c)  Placue.  —  By  the  repeated  intra-venous  or  intra-peritoneal 
iniection  of  plagiie  culture«  killed  at  58"  a  serum  can  be  obtained  from 
ranbits.  Small  dosos  of  this  serum  protect  otber  rabbita  agoiust  virulent 
pl^ue  bacilli,  even  though  used  twelve  houra  Bul>8equent  to  infectlon 
(Terein,  Cahuette,  and  Borrel).  Terein  based  his  method  for  the  production 
of  plagne  serum  on  this  fact  (tnde  p.  193). 

In  view  of  tlie  fact  that  natural  rccovery  from  plague  confers  a  definite, 
though  ouly  u  relative,  iimuuuity  to  plague,  HaflTtiuti  iu  1897  tried  direct 
active  inimunisation  of  man  by  means  of  killed  plague  culture«.  The 
method  consists  in  the  Bubcutaneous  injection  of  bouillun  cidturea  of  plague 
bacilli,  one  month  old,  killed  at  70^  For  an  adult  an  injcction  of  2-3  cc.  ia 
made  into  the  upper  arm  or  abdomen,  and  is  foUowed  by  8welling  and 
teudemeee  at  the  »eat  of  injection  and  by  slight  fever.  ThiH  injection  ought 
to  be  followed  by  a  stronger  dose  after  eight  or  ten  day8.  but  few  people 
can  be  induced  to  submit  to  a  second  iaocuLition.  Duriug  the  plague 
epidemic  iu  India  HatTkine'a  iuoculatiuus  have  been  performed  on  a  large 
Bcale  and  with  favourable  resulta  \\1ien  ph^ue  broke  out  in  the  prison  of 
Byculla  in  T}ombay,  and  after  tift«en  caaes,  eight  of  them  fatal,  had  occurred 
betn*eeD  23rd  and  30th  of  January,  Ilaffkine  on  the  evening  of  the  30th  of 
JaDuaty  inoculated  154  prisonora,  who  subjected  themaalTea  voIuntarily, 
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giving  ench  one  3  cc.  Up  tiU  the  6th  of  Kebruary  there  were  only  two 
cases  of  pluguo,  ueither  bcing  latal,  uuiuug  thcso  154  porsoud  situatod  m  the 
mm&  circumstauces  and  living  togeUier  with  177  uou-iuoculated.  Of  the 
lalter,  14  weni  attacked  aiid  ti  ilied.  Duriug  thf.  jilague  epiilermc  of  1897 
in  the  Portuguese  town  of  Damaon,  it  is  recnrded  that  ainong  62  families  the 
mortality  froin  plague  wa3  8  per  cent  in  'lijii  inocuJated  individuals,  and  29'S 
per  ccut  ia  1 24  uou-inoculatcd.  Id  inoculat«d  pcrsoas,  moreover,  the  course 
uf  the  diaeaM!  ia  Haid  to  he  luiMer  aud  the  buboeti  (iuppiirate  more  rapidl^. 
Further  statistica  hnve  a!so  iadiuited  the  remarkahle  rednc.tiun  of  raortalitv 
among  the  inoculated,  and  active  immunisatiou  \vith  killed  plag\ie  bacilli 
must  therefore  be  strouglj*  recommeuded,  moro  especiollj'  for  the  protection 
of  ph^fiiciauB,  uuraua,  peraoas  who  have  to  oarry  out  difiiufectiou,  aud  so  on. 

Imnmnitj  hy  this  niethod  ia  oii\y  obtained  after  about  a  week,  as  bas 
been  deHnitely  proved  by  animal  experimeDt,  but  it  then  lasts  for  montha. 
According  to  the  reaearchea  of  the  Gcrmau  Plague  Commisaiou,  the 
immuuiaiug  substance^  are  contaiued  iu  tbe  celi  Hubstaiices  of  the  plague 
Ijacilli,  aud  not  merely  in  the  liltratea.  The  uae  of  bouillon  uulturea  ia 
therefore  of  no  special  value,  and  it  is  better  to  use  agar  culturca  which 
have  beeu  suBpended  in  phyaiological  aaline  aolutioti,  aud  then  killed  by 
being  heated  Ibr  one  hour  at  65'  C.  Heating  to  the  boiling-|)0)nt.  would 
de3troy  the  immimising  subatauces  of  the  plague  bacilli  in  contradiRtinetion 
to  thosc  of  typhuid  and  cholera  bacteria.  Before  usiug  tbis  emulsion  as  a 
viicciue  it  is  adviaable  to  add  0'5  per  ctiut  of  carbolic;  ac^id,  whicli  doea  uot 
irapair  the  pf>wer  of  the  immimising  subatances.  Larcer  qiiantities  of 
plague  bacilu  can  be  injected  into  man  thau  typhoid  bacilli,  for  the  former 
uro  Icss  poisonous. 

Plague  iuiiiiuue  serum,  oblaiued  by  the  treatment  of  auimals  with 
killed  culturcs  luia  Llie  power  of  agglutinating,  and  as  a  rule,  but  not  in- 
variably,  that  of  imraunising. 

4.  J*rok.ctixe  Inocuiation  witk  Bacterial  Celi  Suhstajtees. — lu  diffcrent 
instaucea,  fur  exauiple,  cholera,  typhoid,  aud  plague,  we  have  Beeu  tliat 
active  immunisatiou  may  be  efTected  hy  the  killed  bacterial  cells,  whil8t  the 
asaoi'.iated  filtrates  are  inactive.  In  theae  instances,  therefore,  t!ie  aubatauces 
cuufcrring  inimunity  must  bc  contained  iu  the  bacterial  cells  themsclves. 
The  bacterial  celi  aubstanccs,  whiuh  are  uiaiuly  of  a  proleid  nature,  are 
obtaiiUKl — («)  By  extraction  willi  haihng  water,  whereby  alburuoeGS — ao- 
called  bacterial  proteina — are  foruied  (the  older  tuberculiu,  mallein);  (h)  or 
without  induction  of  chemical  ehange  by  purely  mochanical  pulvcrisation 
of  the  bacterial  celia  (tuberculin  TR,  bacterial  plaamin). 

(a)  Imimtnistition  with  Har.trrial  Prolfins—Tuhercidin. — Koch'8  tuber-  - 
cuUu  is  obtained  by  concentraling  at  the  boiling-poiut  cultures  of  tubercle 
bacilli  in  glycerine  bouillon.  The  proLeids  of  the  tubercle  bticillus  are  in 
couBeguence  partly  disaolved,  and  they  are  purilicd  by  rejMJated  precipitation 
with  60  j>er  ceut  alcohoL  The  autivfi  principle.  therefore,  consista  in  the  dia-  • 
solved  proteina  of  tbe  tubercle  bacilJua  which  resemble  albumose.  Sub- 
cutaueousIy  their  actiou  is  aimilar  to  that  of  othcr  bacterial  proteina,  causing 
hyperleucocyt06i3  wbich  in  man  is  uiercly  local,  Hwclliug,  redneaa,  teuderncsa, 
aud  vrith  atrouger  doaes  fever,  aa  pi-evioualy  uienlioned.  But  aaeven  a  very 
minute  (iuantity  of  tuberculin  is  aufficient  to  cauae  a  reaction  in  the  body, 
we  assume  that  it  hos  a  apecitic  actioo.,  as  'weU  as  the  general  oction  of  a 
bacterial  protcin  manifested  by  incrcase  of  natural  reaiatance  to  bacteria. 
Tuberculiu  \M\a  much  lesa  edect  ou  healtliy  thau  ou  tuberculnua  guiuea-pigs. 
The  former  can  atand  a  sulMJUtanetHiR  diise  of  l-'2  cc.,  whilst  the  latter  in- 
variably  succumb  to  0*5  cc.     Man  ie  much  more  susceptible ;  iu  a  heaUhy 
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odnlt  even  0*25  cc  causes  great  rise  of  temperature,  severe  local  jmio,  general 
depression.  and  »o  on,  whilat  after  0'01  cxx  the  Hj-mptoroB  are  as  a  nile  onlj* 
trivial.  This  dose  given  to  a  tubercular  patient,  however,  tisuallj  causes 
severe  fevcr,  lastiug  twelvc  to  eighteen  hours,  and  at  the  same  tirne  a  vvell- 
morked  local  reaction  in  tubercular  areos,  wliich  ia  8pecially  evideut  in  tuber- 
ouloaia  of  the  tikin,  lupus,  but  whieh  occurs  iii  tuberculosia  of  the  internal 
organs  too.  A  few  hours  nfter  the  adniinl^jtration  of  tuberculin  the  tuber- 
cular arcjLS  comuience  to  swell,  and  there  is  morked  inorease  of  blood-supplj 
within  thcui  aud  in  their  iuimediate  vicinit^. 

In  conHe<]uence  of  the  great  (UffereniMi  m  the  Hu*'fiptibiHLy  of  tubercular 
and  of  healthy  pcople  to  tuberculin,  its  use  is  of  considerable  importanoe  for 
tbe  diagnosis  of  latcnt  tuberculosia  The  normal  temperature  having 
previou9ly  beou  accumtely  aacertainod,  au  adult  roccivea  a  tirst  injection  of 
1  mg.  tuberculin,  a  few  davs  aftervards  u  mg.,  and  stili  later  10  mg.  The 
corresponding  doeea  for  children  under  10  year8  of  age  are  0'5,  1'0,  and  5*0 
mg.  The  temperature  mnst  be  taken  eTery  three  hours,  and  an  elevation 
of  0*5''  C.  above  the  normal  temperature  of  the  individual  indicatea  a  positive 
reaotion.  This  diagnoetic  procedure  ought  to  be  employed  more  than  it 
haa  hitherto  bcen.  If  the  reaction  be  doubtful  the  samo  dose  ia  to  be 
repeated,  or  a  laiger  one  may  be  given.  No  injection  ahould  ever  be  giveu 
to  a  feverish  patient.  Tuberculin  remaina  uncIiangL>d  fur  a  long  time  be- 
cause  it  contains  a  large  amount  of  giycerine. 

[n  vetcrinary  medicine  tuberoiilin  has  for  year8  been  in  general  uae  as 
a  diaguoatic  agent,  and  especiaUy  for  the  diagnosis  of  tuberciHosis  in  cattle. 
The  dose  for  a  cow  is  0'5  cc.,  and  it  ia  only  a  greater  rise  of  temperature 
than  1"  C.  which  can  be  regarded  as  poaitive  proof  of  tubercnloais.  There 
will  be  few  errors  in  diagnosis  if  ihe  diagnostic  inooulations  and  the  post- 
mortem  examiuatious  of  the  animala  are  accurately  and  carefully  made. 

Out  of  124  animabi  which  had  pruviously  reaijted  to  tuberculin  Nocard 
fouod  123  to  be  tuberculous,  although  the  disease  was  often  localised  aud 
obecare.  Theso  diagnoetic  inoouLations  have  been  much  used  on  a  lai^e 
scale  in  Dcnmark  aud  France,  and  have  beon  an  cxooUent  means  of  weeding 
out  tuberculuuH  animala. 

R.  Koch  Fecommended  tuberculin  for  therapeutic  as  weU  as  diagnoetic 
purpo.%e;  at  brst  it  waA  taken  up  enthuBiastically,  but  it  vas  af tenvards  as 
suverely  disoarded,  yot  the  oondcmmition  of  tuberculin  bas  probably  been 
too  pronounced.  If  guinea-pigs  iufcctcd  with  tuberculoais  are  given  an 
injection  of  dilutc  tuUtrculin  cverv  day,urevery  second  diiy,  their  condition 
is  improved,  and  death  is  deferred  from  thi!  ninth  to  the  nineteenth  week. 
Afti^r  death  animitln  tlius  tntated  8how  marked  pulmouary  tuberculosia, 
wtiilKl  the  tuberculuaia  of  the  alKlomiual  organa  ia  uudergoiug  cure. 
Control  animala  not  treated  with  tuljemulin  eoun  die  from  tuberculosia  of 
the  livar  and  spleen ;  palmoiiary  tulvrculosis,  which  is  a,  late  manifestattou 
nfter  inoculutioa  with  tubercular  baoilli,  has  not  had  tirne  to  develop  in 
theni.  This  favoutuble  effect  of  tuberculin  ia  not  due  to  a  direct  action  on 
the  tuberele  bacillua,  but  to  the  reaclion-^-combined  with  hyi)er;i;mia— <jf 
the  tiasues  which  are  the  »eat  of  tuborculoais.  We  have  alRMdy  indtcated 
Chat  tubercular  Icsious  in  an  organ  are  cured  by  a  permanent  incrcose  of 
blood  in  Ihu  latter  Heuce  tuberculin  ia  mLTely  a  means  of  iuducing  local 
hypent;mia  of  tuliercular  focL 

Id  spite  of  these  exf>eriniental  niaulto  most  phyaiciauB  have  Imd  an  un- 
lavourablo  expericnce  of  tuberculin  as  a  curative  agent.  This  is  due  to 
the  Ikct  that  pulmonary  tuberculoais  in  mau,  vvhcuever  it  has  beeu  detected 
in  oaaaequenc«  of  fever,  almoat  ttlwuy8  represeata  a  miied  infootion  wiUi 
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streptococci,  and  tuberculin  treatment  is  unfavourable  in  the  čase  of  a  strepto- 
coccal  infection.  liut  pure  tuberculosls  (siiuple  tuberculosia)  is  aimilar  to 
the  artifieiiill/  indueed  tuberculoaia  of  jjuliieu-piga,  and  cau  be  decidedlv 
improvecl  anil  not  :nfrflfiuently  cure<l  by  tubprt-iilin.  Petru3cJiky  has  lately 
reportod  many  favourable  curea  He  recommends  an  intormittent  method  of 
treatment,  i.e.  regularalteruation  betwcen  two  to  tliroe  months'  use  of  tuber- 
culin and  tliree  to  four  montha'  pause.  Alteruatiou  is  uecos8ary  liecausc  toler- 
anca to  tuberculin  is  induaed,  and  it  therefi)re  ceases  to  act.  To  efTectaeure, 
it  is  eaid  that  treatment  mnst  on  an  average  bo  continned  for  two  year8. 

Mallein. — According  to  Nocard  mallein  is  obtained  by  beating,  by  con- 
centration  to  j^^tb  ol'  its  previous  bulk,  and  by  fiitration  of  glvcerine 
bouillon  culturea  of  B.  mallei  one  utonili  old.  Mallein  ia  thua  prbpared  in 
the  same  way  as  the  oldor  tuberculin,  and  it  too  bolangs  to  tho  bai^terial 
proteins.  Opinions  difier  aa  to  its  value  in  diagnosis,  for  non-glandered 
auimals  somctiiuca  rcact  to  mallciu.  Nocurd  considcra  thut  only  thosc 
aniumlH  wliit:Ii  yield  a  diatiuct  reactiou — a  jjreater  rise  of  temperature  tban 
2" — in  combination  witb  delinito  cliuical  8ymptoms  aro  to  be  regarded  afi 
ftflected  witli  glauJers,  and  therefore  deatroyed.  The  actiuu  of  mallein,  too, 
ia  not  an  ab«olutely  specitic  one,  for  other  bacterial  proteins  can  oause 
eimilar  although  weaker  effects. 

(ft)  Jmvwnuatwnieith  Bacterial  Celi  Subsfunccs  obtained  mechanicaUy. — 
Tuberculin  TR. — K.  Koch's  more  recout  tuberculin  Tli  (1SD7)  is  obtained 
from  vimlent  uulturea  of  B.  tuherculoairt  by  dryiug  in  an  esBiccator,  by  fine 
meclmnical  pulveri&ation  and  estractiou  \vith  distilled  water.  The  extract 
ia  divided,  by  centrifuging,  into  an  upper  fluid  portion  and  a  solid  sodiment. 
The  lattei',  after  being  agaiu  dried,  pulverised,  and  extracted  vvith  water, 
constitutea  tuberculin  TR  in  which  giyu^rine  induces  precipitatiou,  whereas 
the  older  tuberculin  contaius  much  glyceriue. 

According  to  Koch,  tuberculin  Tli  has  the  detiuite  powcr  of  iuducing 
speciGc  immuuity,  whii:li  ia  said  to  be  developed  witbout  any  reaction.  It 
is  Baid  that  as  soon  as  in8U8ceptibility  t"  tuberculin  TR  ia  gained  there  is 
also  immunity  to  the  older  tuberculin  and  to  the  tubercle  bacillus.  Tuber- 
culin TK,  which,  aa  weU  as  the  older  tuberculin.  is  propared  at  the 
manufactoriea  at  Hochst-o.-M.,  containa  10  my;.  of  solid  subatauce  in  1  cc., 
and  for  uae  is  diluted  with  pbysi(>logiuil  aaline  aolutinn.  The  tirat  dose  ia 
U3ually  0*002  tuberculin,  being  equivalent  to  xBu''h  uig-  solid  substance. 
InjeclioDS  are  then  given  every  second  day  in  graduaUy  increaaing  doses, 
čare  being  taken  to  avoid  aay  rise  of  temperature  greater  than  0-5"  <J.  The 
dose  is  gradually  increaaal  till  20  niy.  ia  given.  With  tulierculin  TR,  Koch 
wa8  ahie  to  immuniso  animals,  or  to  cure  those  previou3ly  infected.  But 
tulicit^ulin  Tlt,  as  used  in  medicul  practicu,  has  yielded  rcaults  almost  os 
un8ati8fHCtory  as  those  of  the  old  tubcrculiu,  and  another  di^advantage  of 
the  new  preiiaration  ia  that  it  cau  only  be  kept  for  a  ahort  tirna. 

Bacteruu  Plasmin. — Meohanituil  pulverisation  of  the  cells  of  the  lower 
fungi,  as  a  mode  of  obtaining  their  intra-cellulaj  substances,  had  been 
eniployed  by  E.  Buchner  in  the  Hygicuic  Institute  in  Muuich  bcfore  Koch'» 
publicatitm  on  the  tuberculiu  TR.  It  is  thia  ntethod  which  furniahea  the 
main  pmof  that  the  tmo  fennentative  Hubstance,  the  zynia8e,  is  contained 
in  a  eoluble  form  in  the  celi  jtiice — plasmin — of  beer-yeaj>t  cells.  Pure 
yeast  is  mixed  with  infusorial  earth  and  quartz-sand,  thoroughly  pulverised, 
und  iheu  exj>08ed  to  hydraulic  preasure  of  300-500  atmospheres.  The 
juice,  which  containa  much  albumJu.  is  filtered  and  froed  of  ali  living  cjolls, 
and  it  undergoes  true  alcoholic  fernientation  on  sugar  being  added.  We 
luust  uasume  that  the  zjmase  is  a  produot  of  and  is  contained  in  the  ycaat 
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cells,  and  tbai  Che  fermeutative  euergy  of  the  jea^l  depends  ujmo  the 
prodnotioa  of  z^nmae. 

Aa  tlie  cell-juices  or  jiUaming  nf  tbe  lower  fangi  can  l>e  obtaiaed  by 
this  niethod  in  an  unchnnged  and  active  forin,  M.  Uahn,  al  the  Hjgicoio 
iDBtitute,  Mumeh,  tbercforc  prcporcd  the  plaamins  of  cholera,  t^-phoid, 
tubercle,  aod  otlier  bactena,  and  empluved  tliem  for  imuiimisation.  A 
(dngle  injectiun  of  05  cc  of  " uholera  plasrain  "  appaitvd  vreli  adnpted  for 
immanifliaf;  goinea-pigs  ^'ainst  intra-peritoneal  iofection  with  ten  times 
tbe  fatal  doee  of  living  viruleut  cholera  nbriod,  and  tbc  iuuuunit/  lasta 
at  least  three  t<)  four  months  and  h  specitic.  Tbo  aotion  of  "  tvpfaoid 
plasinin  "  i»  analuguus.  The  sera  of  anitnalH  treated  vrith  either  of  these 
plaanuns  have  n  powerfuI  specific  og^^lutinative  action.  "Tuberoulo- 
pUsmio  "  after  llltration  is  a  clear  i^ale  yellow  fluid  eontaining  nuoleo- 
albtuuin,  and  it  will  koep  for  a  consideruble  tirno  after  the  additioa  of  20 
p«r  cent  of  ^lycerine  aad  5  pnr  ceut  of  comiuon  Balt.  ThiB  preparation 
Fui8  heen  uaed  with  favoumble  resiilts  in  the  treatment  of  giiinea-pigs 
iufected  with  tubercitlo^,  but  in  ouly  a  few  cuses  bas  it  been  bitberto 
enipIoyed  in  the  human  gubjcct. 

5.  Immunimtion  with  Toxic  FUtraUs  o/  BaeleriaJ  Ctdlures. — In  1886 
Salmon  and  Smith  shoved  that  pigeons  oan  be  rondered  immimc  to  bog* 
cholera  (hicmorrha^ic  septicu;mia)  by  trealmeut  with  tiUrates  of  bu^^-cbolera 
inicrobG&  ¥ak  and  Ronomu,  Beunier  and  Peij>6r,  and  bi.stly  Cbarrin  in 
1887,  performed  aimilar  e^periments  in  the  diaeoses  of  rabbits  artiticially 
induocKl  by  proteusand  Il.pyocyaneu9,Roux  and  Chamberland  in  maligaant 
oodema,  Roui:  (1883)  iu  black-qaarter  (Charbon  sjfmptomat^ue),  C.  Frankel 
in  diplilberia,  and  so  ud. 

It  is  eiii(>ecially  in  the  Intter  caaeH  that  vre  are  concerned  witb  tbe 
pToduotion  of  a  vell-marked  spccifie  toleranoc  of  poison.  The  nature  of 
this  tolerance  was  ouly  made  evideut  aft^r  tbo  fuudameutal  facts  regardiu^ 
bacteriid  tosins  liad  \KUiU  uiadt:  knnvrn  by  Rnux  and  Veniin.  Tb«y  KhowtHi 
in  IBHtl,  as  a  result  of  splendid  researcb,  that  tbe  poisrm  of  tbe  dipbtberia 
bociltuB  poeseBsee  spectal  pritperties,  and  more  espocially  cstreme  suacepti- 
biUty  to  beat — beuig  de3troyed  at  05°  C. — and  agaiu  tbc  capability  of 
being  carried  dovm  meobanically  by  cbemical  preciuitiilos  (caluium  pbos- 
ph«ta)  in  the  filtored  cuUnred  fluid,  propertie«  wbicb  hud  nntil  theo  been 
reoognised  miiinly  in  tbe  digestive  enzyineB.  Brieger  aiid  C.  Frankel 
oonfirmed  and  amplifiod  tbeee  faots,  and  Bhowed  that  tbe  poifKins  of 
dipbtlieria  and  totanus  can  be  obtained  iu  a  modcraU!ly  pure  furui  by 
meana  of  a  method  as  mmple  as  ponsible.  i.f.  froni  Hltered  cell-free  tmlturoa 
by  siniple  procipitation  ^vitb  alisolute  alcobol  Tbese  poieons  gnve  tbe 
reoctiona  of  albumiuous  substauces,  nnd  wore  iherufore  tcruied  "  tox- 
albumins."  llut  us  Brieger  bas  since  soid  that  tbey  are  not  albuminous, 
it  wiU  pntl>ably  be  best  to  terui  tbem  speei^  torijit,  in  conlmdistinction  to 
the  non-speciHc  toxins  resembling  ptomoines,  «.17.  cadaverin,  putrescin.  eto. 
Specifiu  toxiu8  are  characterised  by  tbe  faot  that  they  con  cause  in  an 
aniiual  uU  tbv  svtuptoms  of  tbe  infectiou  in  queation,  e.g.  tetauus. 

In  r^anl  to  the  origip  of  toKalbumina,  Brieger  and  C.  Frankel  believed 
tbat  tber  were  split  ofV  fnim  the  proteids  of  tbe  nutrient  medium  by  tbe 
aotion  of  tbo  btkct<:Tia.  This  ia  not  so,  for  if  diphtheria  and  tetaniis  bacilli 
be  aucceasfuUv  euUivated  in  nutrient  lluids  containing  no  proteid,  toxins 
mre  stili  fortned  ((Juinochet,  Bucliner).  Heuce  tbe  Hpucilic  li>xiuK  must 
originate  directlv  from  the  bocterial  cells ;  tbey  are  nroduct«  of  the  Bpeciiio 
plasuia  of  tbe  buotoria,  and  are  excTet«d  during  the  iife  of  the  latter, 

Now  tlie  aiHicific  tcotins  are  to  bc  rcgarded  os  tbe  reaUy  active  principls 
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in  the  prociuction  of  specific  immnnity  tn  poison,  althou^h  wh  liavfi  to  note 
that  BolutioDs  coDtalniug  the  poisou  aloDe  are  not  suitable  \vhen  starting 
iminuniBation  CRoux  and  Versiu),  and  agoin.  thut  fluid  cuHures  of  diphtheria 
and  tctauus  which  tmve  lot^l  Ihtiir  poisutiouBcharacter  will  conTur  immunity. 
ThesB  plienomena  ure  aiicounted  for  hj  the  jtresence  of  moditied  toxin»-^ 
which  Ehrlich  (viUs  "tojonee" — which  are  not  themselves  poiaonous,  yet 
bring  about  cbe  formution  of  antitoxiua  'VMien  £lii  auimal  is  to  be 
immunised,  il  is  adirisable»  the  true  poiaon  beiug  too  dangerous,  to  mako 
a  start  with  its  non-i)oisonou8  modifications  which  are  contained  along  with 
modified  poisona  in  the  cultures. 

After  the  discovery  of  diphtheria  and  tetaniis  poieons  the  tirst  attempts 
at  immuuiHatioD  wcre  unsuct-cBsful  tLS  the  animala  died  of  ehronic  poisouing. 
Tolerance  to  poison  wa8  only  gained  after  the  filtratea  had  b«en  weakeued 
by  heating  to  60°  C.  (C.  Friinkel)  or  after  the  addition  of  certain  cheiuicals 
(e.ff.  iodine  terchioride,  Behring),  and  the  tosins  thue  destroyed  wbil8t  the 
toioaea  remained.  Whcn  once  the  animals  had  gained  a  ccrtaiu  dcgree  of 
tolerance  of  jioiMon,  poisonouB  filtrates  could  then  be  employed  in  order  to 
render  the  toleranco  greater  and  more  powerfuL 

Aj^art  from  diphtheria  and  tetanus  iitLempts  were  aflenvards  made  to 
ieolato  a  soluble  siiecific  oholem  toxin  from  culture«  of  cholera  vibrio«,  and 
thereby  to  immunise  animals  to  Ihis  poison  (Behrinj;  and  Ransom). 
Specific  toxin3  werQ  6iinilarly  isolatcd  from  typhoid  bacilli,  pneumocoocus, 
pkgue  bacillua,  etc.,  but  they  have  hitlierto  been  of  little  pmcUcal  Talue. 

Direut  active  imrnunisation  to  |>oiHon  ia  not  g(merally  applieable  for 
practical  purposes.  This  is  partly  because  of  its  assoc-iated  diffioulty  and 
danger,  and  stili  more  so  beoause  in  the  čase  of  diphtheria  and  tetanua  we 
must  conler  rapid  protection,  aud  imrnunisatioa  by  injection  of  filtratos  is 
but  a  very  gradual  procesa. 

Tlie  great  significance  of  active  inununisation  to  poison  by  the  use  of 
toxic  liltrates  of  bacterial  cultnres  dcpcnds  entirely  on  the  di3covery,  made 
by  Behring  and  Kitasato  in  1890,  of  the  antiioxic  value  of  the  serum  of  au 
auiuuil  inimunised  U*  [x>i»on  (i.e.  to  diphtheria  and  teUinus  tuxiu).  It 
ftppeared  that  the  protection  from  poiwm  obtained  by  speciGc  treatment 
can  }>e  transferred  by  the  serum  to  other  anim^ds,  and  that  they  too  are 
then  immune  to  this  spocilic  poison  {pas&ivc  immuuisation). 

Just  as  iimuuuity  to  toxic  lia<;terial  pntducts  can  be  induced,  so  can 
iiumunity  to  vegeta)>lp  tosalbunioses  be  obtained  by  the  iiso  of  theae  luttcr 
substances.  'By  feeding  \vith  ricin,  abrin,  und  rohin.  Ehrlich  induced,  even 
in  the  most  susoeptibic  animals,  a  high  duj^ee  of  iujmunity  to  these  poisona, 
and  similarlv  marketl  immmuty  to  Hnake  venom  may  ba  induced  in  various 
animals  (Calmette,  Phy8alix,  and  Bertrand). 

O.  SJ'KC1KIC  TmMUN1TY  BY  THK  ThAJJSFERENCE  of  BL00n-8EKDM  OF 
ACTIVELV    IMMUNISKD    ANIMALS — PASSIVB   (ASTITOXIC)    ImMUNISATION  — 

Skrtjm  TnERArEUTlcs.  —  The  most  rapid  means  of  conferriug  specific 
inmiunity,  and  ejq>piiially  specific  immunity  Ui  poimin,  is  hiuwd  uu  Behring*s 
discoverj',  in  1890,  of  the  transforence  of  blood  -  auTmu  of  RpeciHcally 
imrn^mised  animals  to  other  auimalfi  or  man.  It  waB  iu  diphtheria  that 
Behring  fir»t  proved  that  the  blood  and  scnim  of  animals  immunised  to 
diphtheria  is  capable.  of  at  oncu  rendering  utber  animuln  iiiHuacBptible  to 
what  woiild  othorvkise  ho  a  fatal  dose  of  diphtheria  poison,  or,  a«  he 
eipressed  it,  "  of  destroying  diphtheria  poison." 

In  oonjunetiou  with  KitiLsato  he  aftcrwards  proved  the  saine  for  tetanus. 
The  transference  of  immune  serum  in  both  c^ases  iirst  oonfers  protection 
against  the  specific  pijiison,  and  thuB  iDdirectly  against  infection  witti  the 


living  virus,  for  if  their  poisons  are  imictivc  both  diplitheria  aad  t«lanue 
bacilli  are  overcome  auil  de«lroytid  by  tlie  natunil  i>uwer  of  resialauce  of  the 
body.  As  the  inimuniRing  anti-Au])»tanoeB  are  oontainnd  in  the  imraune  aenim 
thoy  do  not  req«iro  to  be  tormed  in  the  new  animal  body ;  in.  paasive  imnumisa- 
tion,  therelore,  the  new  animal  body  doee  not  rcijuire  to  undergo  any  reaction, 
Ibr  thu  cirect  is  iuitii«Kliately  iuduced.  Bul  atiother  differeuce  from  active 
imuiiinisalioa  is  the  vtiry  ahort  tlunitiun  ol'  the  iiimiunity  confemjd  by  Ininu- 
ference  of  sonim,  for  foreign  serum  doea  not  remaiu  long  in  tho  body,  b«t  is 
destroyed  or  excrctcd  withiu  oight  to  fourteen  days.  As  coiupar^  with 
active  iimnuiiity,  thcroforo,  pasaive  iumiuuity  ia  only  a  transioDt  ono. 

Paaaive  iumumisalion  haa  b*!en  jiorformed  not  only  in  diphtheria  and 
tetanuH,  bnt  in  a  Bcries  of  other  intectivo  proc^ases,  and  has  to  some  extent 
yielded  results  of  practical  value.  Agoin.  the  active  ininmnity  to  poison 
coufeired  by  treutnicnt  vvith  ricin,  abriu,  and  robiu  can  im  tranaferred  by  the 
serum  to  other  animals  (EhrliL^h).  Ehrlich  haa  aJao  8hown  in  theae  and  other 
tnatanoes  that  it  ia  not  the  flenim,  but  the  milk,  which  may  be  the  vehicie  for 
the  transferenceof  autitoxin,and  ihat  iuuuunitymay  thua  he  trauamitted  from 
the  mother  to  the  ofRtpring  by  suckling  (vida  infra).  The  transfRri^nce  of 
blood-serum  doea  nofc  only  confer  protection  from  sub8equent  iufectiou,  but. 
provided  the  conditions  are  otherwi8o  favourable,  it  aiso  induces  a  uure  after 
prcccdeut  iufectiou.  St  is  oxperiiiieutaUy  pnjved  thal  the  resulting  effcct  ia 
eB8eutiaUy  the  aamc  whether  we  inject.  a  niixture  of  antitoxio  serum  and 
toxin,  or  inject  each  of  them  into  differeot  parts  of  the  body.  or  laatly, 
whether  vre  inject  the  serum  tweDty-four  hours  l»efore  the  toxin.  It  ia  a 
very  diflerent  mattcr,  however,  if  the  antitoxic  serum  be  inject«d  subsc^uent 
to  infectjon.  The  greater  the  delay  in  tho  inlrmluction  uf  tlie  serum  the 
mopB  unfavourable  la  the  prognosJK,  the  great«r  ia  the  quantily  of  aerum 
reqaired,  and  the  more  unoertain  ia  the  result  (nrfe  tn/ra). 

1.  Mode  of  obtaining  Antitoxic  Sentm.  —  According  to  Behring  tho 
animab)  whicb  are  to  furnmh  the  serum  (honies)  are  rapidly  and  aafuly 
immunised  (a)  by  using  unalt«red  bouillon  cultures  of  tetaniia  luicilli — 
their  filtra tes  are  preferable — inj<«ting  a^th  of  the  minimum  fatul  dose  at  firut 
and  incrca-sing  to  doublo  this  do^  within  four  weeks;  (6)  or.  as  ia  better, 
by  Btorting  Ihe  treatment  with  larger  quantities  of  oultures  rendered  lesa 
poisunoua  \ty  the  additton  of  fiuitable  chemioaln,  Buch  aa  iodine  terchloride. 

Behring  gives  the  following  »pecial  directions  for  the  immunisation  nf 
horsen:  200  cc.  of  tiltered  bouilloD  culture  of  totauua,  to  wbich  0*5  per  cent 
oarbolic  acid  ia  odded  aa  a  preservative,  fonu  the  stock  material  Tho  Utiic 
value  of  thia  culture  must  i>e  Kuch  that  0*75  cc.  sufficesto  kili  wilh  certainly 
ao  adult  rabbit  in  three  or  four  day8.  Thia  carboliBod  oulture  is  divided 
into  four  portioos:  (1)  20  cc.  to  which  nolhing  further  ia  added ;  (2)  40  cc. 
to  which  O' 125  per  cent  iodine  terchloride  ia  addcd,  (3)  60  co.  to  wliioh 
0*175  per  cent  iodine  tercliloride  ia  added ;  (4)  80  cc  to  wl)ich  0-25  per  cent 
iodine  terohloride  is  added.  At  tho  start  10  cc,  of  mixture  No.  4  is  aub- 
cutaneonslj  injected  into  tho  horse.  after  eight  days  20  co..  after  anothcr 
eight  dftvs  20  cc.  again,  and  the  reuiainder  ttirce  diiyH  later.  Mi^turea  Ko«. 
S.  2,  and  1  are  then  couaocutivuly  employed,  beiiig  adminiatered  graduaUy 
and  at  auttable  intervala. 

What  iSehring  resords  as  eeeential  in  this  method  ia  nnt  the  mere  aao 
of  cultures  wboee  pouon  b&a  boen  weakened  by  addiug  iodine  terchlonde 
(Vaillard  um^  aulid  indine  for  the  aamu  jmrpoae),  but  the  8ubeequent  em- 
ploynu>nt  of  ht^'hly  virulent  culturea,  or  filtratea  the  viruleuoe  of  wluch  ia 
auini]Niired,  for  only  thus  oao  a  degree  of  immunity  8uflioieDtly  high  to  be 
of  prnctical  value  be  conferrcd.    Culturea  with  uuimpaired  virulence  hnd 
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previouelv  been  enijiloyed  by  Emmerich  and  VaiUard  for  the  production  of 
ti  liigh  dogrcc  ut'  imiuUQity.  Hehriug'8  improvcd  method  ia  tbuuded  ou  the 
kDowledge  Lliat  th«  conferriuj;  of  iiuumnity  ia  "  not  a  Hudden  event,  but  a 
verygradual  prooess."  We  may  therefore  infer  "  that  thedegreeof  immunity 
is  capabit!  of  unlimited  increase." 

In  tho  imiiiunisatiou  of  the  horse,  cvcn  though  the  aniiual  has  been 
long  under  treatment.,  and  ha«  already  been  hiy;hly  immuuij4wl,  each  freah 
injectian  of  tetanu«  honillon  gives  riso  to  a  raiction  wit!i  fever.  durin|^'  which 
the  immunising  substauces  bitbcrlo  detectable  in  tho  urine  disappear,  and 
tho  urtuo  iuay  evcu  contain  tctaaus  poison  (Hchring  and  Caspcr,  IJrieger 
Miid  Klirliu))).  Durini;  this  period  uo  blood  is  to  1>e  takeii  froiu  iho  animal 
fnr  curativ«  jiurposes.  The  foriner  irniimnihing  vidim  is  not  iilway8  regainod 
natil  the  eif^hthor  tonih  day,  but  it  then  undergoesgradual  increase.  Behring 
regarda  the  appearanco  of  the  feverish  rise  of  temperature  during  this  period 
of  raaction  ari  u  very  favourable  8ymptoui,  indicaLiug  that  the  poisons  aro 
being  rendered  innocuuus  in  the  b{Mly,  and  unlesa  there  be  fever  a  further 
inorease  of  iiumunity  cannot  be  lioped  for.  The  use  of  antipjretics  in  auch 
a  caao  is  alway8  to  Ihd  uvoided. 

Immunisation  againat  diphtheriti  ia  aUo  best  performed  by  the  use  of 
l>ouillon  cultures  of  diphtiieria  attenuated  by  the  nddition  of  iodino  ter- 
chloride.  Diphtheria  culturea  several  months  old  aro  hlLered  through 
jtaper,  and  after  the  additiun  of  5  per  cent  uf  carboUu  aeid  they  reinain  in 
eontact  for  two  to  three  W08k9  with  varyiug  ^uantities  of  iodiue  terchloride 
(0*05-0*4  per  cent).  Guinea-pigs>  ehecp,  and  horsea  are  immunised  by  the 
subcutancuHs  adrainistration  of  siioh  cultures  in  ^;;radually  increasiug  dasea 
(Behriug  arnl  Wt!ruic;ke).  Each  doae  ol'  diphthuriu  pitisun — Ireated  with 
iodine  terchloride — iiiust  induce  h  Incal  aind  general  reaction.  Tf  the  reaction 
bo  insufficient  the  immunitting  effect  is  verj  alight ;  if  the  reaction  be  too 
markod,  leading  to  emaciatiou,  inimanisalion  is  uBuaily  Irustrated.  Hence, 
in  the  proeeaa  of  immuniaation  tlieru  is  much  eare  and  esjjerience  required, 
and  it  is  iuiportaut  to  weigh  the  animal  froni  tirne  to  tirne,  as  a  permanent 
lo8S  of  weijiht  muat  be  expres*ily  avoided.  Horses  are  the  nnly  aoimais  em- 
ploved  for  obtaining  diphtheria  antitoxic  eerum,  both  bueauae  they  stand 
the  troatment  with  toxina  weU,  and  becauae  tliey  are  well  suited  for  tlie 
removal  of  bloocL  Hlomi  is  very  eaaily  obtaiued  from  the  jugular  vain^  and 
can  alwayB  be  obtained  ab8olutely  pure.  The  veneoection  wound  iisaally 
heala  so  well  that  blood  can  !>e  witharawn  fifty  to  a  hundred  times  from  the 
jugular  veiu  of  one  horae.  From  the  blood  a  clear  serum  is  eaeily  obtaiued, 
which  when  injuuted  und^r  th«  skin  iti  quickly  aliHorlu^d,  and  even  in  large 
doses  is  innocuous  to  man  and  animala.  The  diphtheria  antitoxin  ia  often 
aeparated  from  the  serum  by  precipitation  and  emploved  ub  a  dry  prepara- 
tiion,  which  require3  to  be  dissolved  iMifore  being  used.  If  the  Berum  is  to 
be  raaintained  in  a  fluidform,  hosvaver,  0'5  per  cent  of  carbolic  acid  or  a 
small  piece  of  camphor  (Koux)  is  usually  added. 

2.  IvimunisatioTi  Vaiue. — For  the  corrtct  emplojTnent  of  immune  sora 
for  prophylactic  and  thcurapeutic  puri>03C8  it  is,  liratly,  important  to  kiiow 
that  there  ia  a  definil*  quantitalive  relatiouabip  betw«en  the  aniount  of 
antitoxin  contained  in  serum  and  the  amount  of  poison  which  the  fonner  ie 
able  to  neutralise.  The  serum,  therefore,  can  only  bring  about  immunisa- 
tion or  cure  accordiug  to  the  amount  of  Qotitoxic  substance  it  coutaius. 
But  iu  dealing  with  a  pre-exifittiig  diaea:^e  the  amouut  of  poiaou  preseut  in 
the  body  can  never  be  awturHtely  ascfirtainHil.  A  supplv  of  antitosic 
substance  suihcient  for  the  most  unfavourable  čase  must  therefore  bo 
Bought  for.      Tliia  is  rendered  possible  by  empIoyiug  a  »erum   of  high 
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iinmuniBing  \7iluc,  which  contains  the  antito^in  in  high  concentration.  To 
obtaJD  sQcb  a  serum  the  animal  funiisliing  it  must  have  heen  us  highly 
immuaiaed  as  poasible.  BehriDg  bas  proved  that  those  epeciea  of  aaimals 
which  are  origiually  veiy  auaceptible  to  a  given  poiaon  fumkh  a  much  more 
potent  tterum  than,  with  the  same  degree  of  immunitj,  do  thom  aDimals 
vrhich  have  alway3  possessed  a  considerable  innate  reflistance  to  the  poisou. 
The  reason  lor  Ihis  is  very  obvious.  It  is  not  the  natural  innate  resistanoe 
to  poisou,  but  o«ly  the  reHistante  whidi  ib  artitit:ially  induced  by  immunisa- 
tion,  w))icb  ean  be  tmnsturred  by  meansof  the  Henim.  In  order,  therelore,  to 
obtain  a  eenim  with  a  high  immunisiug  value  those  aoimal  species  must  be 
employed  which  are  natuTaUy  very  auaceptible.  Such  ia  the  čase  in  the 
bortK)  as  regards  diphiheriu  and  tetauui^. 

The  aclivity  of  an  iiiimune  aeruin,  therefore,  does  not  altogether  depend 
on  the  degree  of  immunity  of  the  aninial  from  which  it  wa8  derived,  but 
on  its  immunising  value.  For  the  eetimatiou  of  the  latter  {i.e.  for  the 
Btand&rdiaiug  of  serum),  the  mcthod  commoDly  used  iu  Germany  ttU  quite 
reoeQtly  wa«  the  one  elaborated  by  Ehrlich,  Koasel,  and  Wa88crmana.  Ten 
timee  the  minimum  lethal  tlose  of  a  toxm  is  mixed  in  varyiug  proportions 
iu  a  reagent  glasa  with  the  M^rum  wliic)i  is  to  be  esaminml,  the  mixture  ia 
niade  up  to  4  cc.  with  physiologica)  saline  solution,  and  then  injected  into 
guinea-pigs  of  250,  or  at  most  300  grammes  woight.  Tbia  niethod  yield3 
more  accurate  resnlts  tban  the  former  method  of  injecting  toxin  and 
stiTum  into  difiereut  parta  of  the  l>ody.  It  ia  important  to  Luke  guiuea-piga 
of  the  same  woight,  os  otherwiiw  the  resiills  difier.  The  iuixtiiru  in  whicn. 
under  auch  circumstances,  the  toxin  is  exactly  neutralised— ihere  is  no 
chango  vrtiatever  induced  in  the  animal — ia  used  in  eatiumting  the  im- 
munisiug valuu.  Behriug  aud  Ehrlich  lirst  prepared  a  nwmai  toxin.  This 
tu  the  term  applied  to  a  toxin  solution  001  cc.  of  which  Buffioes  to  kili  a 
guinea-pig  of  250  grammes  veight  withio  five  daya  Hence  normal 
diphthcria  toxin  (DTN')  is  a  solution  I  cc.  of  which  coutaius  the  minimum 
lethal  dose  for  100  guiuea-piga,  each  of  250  grammes  weight,  i.e.  for  25,000 
grammes  of  living  guinea-pig.  A  narma}  ^rum,  or  nonniil  iliphtheria 
antitosin  (DAN'),  is  a  serum  0*1  cc.  of  which  completely  neutralises  the 
lethal  action  of  1  oo.  of  normal  diphtheria  toxin ;  1  oc.  of  this  normal 
serum  oontaina  one  immuniaation  unU.  A  serum  0*01  cc.  ol  which  sutlices 
to  neutralise  Lhe  same  amount  of  fcoxin  ia  ten  times  normal  (DAN^^),  and 
if  0001  is  sufficieut  the  serum  is  one  hundred  tiraes  normal  (DAN"*); 
1  oa  of  this  latter  serum,  therefore,  contains  one  hundred  units.  Liring 
eultures  of  diphitieria  bacilU  used  sometimee  to  be  emploved  iustead  of 
tozin  aoInLinn  for  the  eslimation  of  the  immunising  value  of  a  serum,  but 
Buch  a  method  is  inadviaahle  as  the  reeults  obtained  are  much  leas  accumte. 

In  France  the  ordinarj'^  mode  of  estimation  is  as  follovrs  (I(oux  and 
Martin): — Tlie  amount  of  serum  wliich  juat  sulliccs  to  protoct  a  guinca-ptg 
froin  Ltiu  timea  the  lethal  dose  nf  toxin  is  aacertained.  The  pro[>orlion 
between  this  amount  of  serum  and  the  body-weight  furnishee  the  value 
of  the  serum.  For  cxample,  "  a  aerum  vhose  immunising  value  is  10,000  " 
ngoitica  tliat  un  amount  of  aerum  equal  in  weight  to  -nrirol-b  ^f  t>he  ureigbt 
of  a  gttinea-pig  sufUces  to  protect  the  animal  cumpletely  agaiust  ten  times  the 
lothal  doso  of  toxin.  In  the  Frencb  metliod  the  body-weight  of  the  animal 
is  •ooordingly  taken  into  account,  and  it  is  therefore  not  emential  to  uee 
guinea^pigs  of  250  to  300  gnunmes  Mcigbt.  Madseu.  huwever,  comparing 
the  two  methods,  fouud  that  the  GHriuau  was  iht*  simplor  and  uhcaper  one. 

LATgo  numliera  of  immunising  units  (GOO-1500)  are  nacoeaary  wheu 
eiaploying  the  curative  serum  in  man,    After  diphtheria  ourative  serum  had 
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becomc  an  article  of  coramerLe,  it  waa  louml  nece88rtry  iu  Germauv  to  insist 
on  a  minimum  niimber  ol"  imrniinisation  units  in  order  U*  prntei;t  the  pubUc 
from  inferior  preparatioua.  The  minimum  lirat  demanded  waa  that  1  cc. 
of  diphtheria  uurativc  serum  should  contain  nt  least  100  unitfi.  Since 
20th  Fetiruary  1895  tim  prei)aration  of  serum  bas  been  under  atate  eontrol, 
under  wlnuh  tbo  seruui  is  stiiudardirted,  is  prnved  to  bo  free  of  cleleterioiis 
siilistances,  and  llie  con-ect  amount  of  antiseptic — ciirbolic  acid — necessarj' 
for  the  proper  prescrvation  of  the  serum  is  added. 

Ehrlich,  the  bead  of  Ihia  serum -teatiug  eatablishment,  which  i«  in 
connectian  with  tbe  A"!  preussischen  Institut  /Ur  experirrunlfUe  Therapie 
at  Frankfurt-a.-M.,  has  latelj  introduced  a  Dew  aud  Btill  more  exaGt  metliod 
of  standardisinf^  serum.  JJiphtheria  toxin  and  antitoxin  in  eoluble  form 
being  aoi]icwhat  variablp,  Khrlieli  proceeds  from  au  untitoxin  dried  b^ 
evaporation  of  tbe  Bcrum.  Thia  antitflxin  in  ke])t  at  ihe  KraukfurC 
Institute  in  speciallj-constructod  vacimm  tubes,  \vhicb  cacii  conlain  2 
gramrnes  of  dry  antitfixiu  of  1700  unila.  Jivery  two  or  three  mouths  one 
of  tliese  tuhes  is  cautinuslj  opened  and  itscontents  dissolved  iu  200  cc.  of 
a  fluid  tonsifiting  of  10  por  cent  saline  sohition  and  glycerine.  A  serum 
sevcntccn  times  uormul  is  thus  obtoiued,  und  whtiu  diluted  seventccn  times 
1  cc.  containa  exactly  one  unit.  By  the  aid  of  thia  nunual  autitoxiii  a 
normal  aolution  of  t-o,xin  ia  then  prepared  by  means  of  whicb  af;aiii  a  given 
serum  is  standardised.  Jt  is  by  thia  method  tbat  diphtheria  serum  ia  now 
ofticiaIly  tested.  Tho  durabiiity  of  the  serum  is  also  to  some  extent 
guaranteed  by  the  faot  Ujat  aH  pm-h  «enim  is  toated  a  numbt-r  of  bottlea  are 
witbbt;ld,  and  their  activity  testtfd  from  tirno  to  tirne,  and  if  it  be  fouud  to 
dimiuish,  ali  tbe  bottles  cnntaining  this  serum,  i.e.  ha\-ing  ihe  samr.  numbrr 
on  them,  whieh  aro  stili  on  the  markut  are  ealled  iu. 

Iu  (jermaiiy  at  tbe  prtisent  tiiiie  diphtbKria  curative  serum  ia  prepared 
in  four  difPerent  platies,  but  it  bas  to  oonform  t<i  otHcial  fcests  before  it  cau 
be  8oM.  More  serum  is  prepared  at  Hdch8t-a.-M.  than  anywhere  else,  and 
four  diticrent  forms  are  made  at  Huchst. 

No.  O  containa  0'8  cc.  of  250  Limes  nurmal  serum  =  200  immunising 
unitH.     An  imamnising  dose. 

No.  1  contains  2-4  cc.  of  250  times  normal  serum  =  (»00  units.  A  single 
curative  dose  for  cascs  iu  whioh  troatmcnt  can  be  commenced  on  the  lirat 
appcarance  of  Bymptoma. 

No.  2  containa  4  cc  of  250  times  normtil  serum  =  1000  units.  A 
double  curative  dose,  sufBcient  for  most  cases  of  diphtheria  when  treatment 
begina  not  later  than  the  commencemcnt  of  tlic  third  dav. 

No.  3  contaius  6  cc  of  250  times  iiornial  serum  =  1500  units.  A  triplo 
curative  dose  for  very  severe  and  ndvanced  casea.  The  worka  at  Hbchst 
also  manufacture  a  serum  t\vice  as  strong  as  the  pr^ceding,  i'.<r.  500  times 
normal  It  too  is  obtainable  iu  four  forms,  which  have  each,  therefore, 
Iviicfi  as  many  units  as  the  precediug  preparatioua. 

The  curative  serum  keeps  very  v/e.U,  as  a  rule,  for  at  least  one  year,  if  it 
l>e  kept  Jn  a  cool  plače  and  protected  from  Hght  nnd  froet.  StiU  mora 
durable  than  the  fluid  prepuratiou  ia  the  dry  one  prepared  at  the  works  at 
HoohBt-a.-M.  by  carcful  evaporation,  aud  whicb  is  placcd  un)the  market  under 
stat«  coutrol.  It  is  a  pure  evaporated  serum  tu  whii;h  no  antiseptic  or  othcr 
substance  has  been  adileii  The  preparation  is  in  tbe  fonu  of  Hne  yellnwiah 
scales  or  a  yeUowish  white  powder,  and  before  being  ui^ed  must  be  dissolved 
in  ten  parts  of  distilled  water,  vvhieh  takcs  some  tirne.  To  meet  oHicial  require- 
menta  1  gramme  of  tbe  dr)'  preparation  must  conbiin  at  least  5000  unita 

The  standardisation  of'  tetanus  curative  serum  is  e38ential]y  the  same 
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as  in  ihe  čase  of  diphtberia.     Behrin«  (nnd  niso  Knorr)  employed  a  uonual 

tebmas  aiititoxiD  (Tet.  AN),  whicb  musi  again  he  standardi^ed  by  meaus 

lof  a  tetanus  toun  tbe  nature>  of  which  is  consUat,  and  sucb  a  toxin  con 

[oaij  be  obtained  hy  tho  addition  uf  ammouiiim  suljihat«?  and  ihv  dn'in^  of 

'ihe  pradpitate  so  (»tained  (Buchner).     Kor  HtandaniisiitinTi  in  cbe  /tutiitut 

/.  erpfrimentdlf  Therapie  at  FraDkfurt-«.-M.  tbere  is  now  used.  not  a  dry 

toxin.  but  a  ten  times  normal  eenuu,  whicb  baa  becn  cvaporatcd  to  drynesa, 

for  this  preparation  rcmains  uncbanged  for  jeara  if  all«ntion  be  paid  to  tbe 

conditioDs  uuder  wliii:b  it  ia  kept,  iia  above  described.     Ali  tetaniie  Bemm 

niade  in  (lennanv  i«  siihjcct^  to  otticial  tests. os  is  dipbtheria  serum.  Tetanua 

im  is  prepared  in  Grennanj  at  tbe  vrorks  nt  Hoobst-a.-M. ;  tbe  serum 
'Wi8  furmi-rly  prepared  both  in  tluid  and  solid  form,  but  uow  only  tu  the 
former.  Eaeh  botlle  contains  25  oo.  of  ten  timee  Tet  AK,  L>qual  to  250 
antitoiic  unitH,  suited  for  trenting  men  and  animals  siifTering  from 
tetanus-  Tetanus  serum,  vbicb  is  protected  from  bncteria  by  tbe  odditioa 
|0f  0'2o  per  cent  metairesol,  can  be  presened  for  a  long  tirne,  at  least  one 
irear,  if  kept  in  a  cool,  dark  plače  and  pre?en'ed  from  froet. 

The  tinu  of  Merok  (Darmstadt)  in  addition  supplies  (_(ermany  with 
Tizzoui'6  CeUinus  serum,  whicb  is  a  drr  preparation.  Koblera  statistics 
8how  that  it  auts  just  as  vreli  a»  Bebring'8  preparation,  provided  it  can  be 
^injeoted  early  enougb,  repeatedlj  and  freelj.  Before  use.  the  drr  prepara- 
ioQ  is  to  be  dissolved  in  ten  times  the  quantity  of  stenic  tluid,  and  1  oc 
of  the  solution  then  contains  80,000  iuuuuuisaliou  uuila,  i.r  is  able  to 
completeJy  neutraliae  80,000  taxie  unit».  Tizzonis  toxic  unit  repreaenta 
the  minimum  quantity  of  Hltered  tetanus  Imuillon  which  can  kili  1  kilo. 
liring  vreight  of  rabbit  in  fivo  to  Bix  daja 

3.  7^  Caiut  ^f  tht  Antagoniim  o/  Antitoxin  to  Toicin. — Now  tbere  are 
coDoeivable  posaibilitie&  Behring  at  6rst  tbougbt  that  tbere  waa  a 
ictioD  of  poiain  hy  ineans  of  the  antitoxin.  But  if  tbis  wt're  ibc  vase, 
a  giren  quuntity  of  untitoxiu,  if  rcmaining  longer  in  coutact,  would  be  oble 
to  graduaUf  dcetroy  more  toxin;  a  mixture  of  autitoxiu  and  toxiu,  wliich 
bad  at  first  a  toxic  action,  vrould  after  a  tirne  bave  a  ncutral  ai^timi,  and 
would  tinally  contain  surphis  antitoxin.  This,  however,  is  not  the  čase 
(Bonx  and  Vaillard,  Buchner).  It  wa8  also  Bhown  that  a  mixture  of 
tetanus  toxin  and  antitoxin  vvliicb  is  almost  ueutral  for  a  mous<j  <;au,  wheu 
abs()lut«ly  tlie  sume  dose  is  injected,  eauae  fuUil  tetanus  in  the  guiuca-pig, 
whiclt  is  alioiit  eighteen  timra  as  liciivj*  (Buihner).  Hence  in  a  mixture 
vhicb  is  neutral  for  a  mouee  tbe  poisou  is  not  conipletely  de8troyed. 

This  fact,  however,  harmonisee  with  a  sooind  theory  propouudetl  by 
Koux,  according  to  urbich  tbe  action  of  antitoxin  is  to  be  regarded  as  an 
indirect  one — the  antitosin  octing  on  tho  living  elements  of  tho  nrganism 
and  immunising  tbem  to  the  toxin.  Roux  based  this  viow  nn  tbe  fatt  that 
the  action  of  iiutitoxiu  is  i:Mmplctvly  diflereut  in  a  hejilttir  orguuisni,  und  in 
one  previouslv  vreakcnc-d,  a  fact  ^fhich  could  not  be  vxpliiinc<l  by  tho  sup- 
poaition  of  a  oirect  destruetive  action  of  antitoxin  on  toxin.  In  support  of 
Bonx*8  tboory  is  tbe  fact  that  &ntitoxic  action  is  not  in  ali  oaaes  Btrictly 
speciGc.  For  example,  the  blood-serum  of  animuls  whioh  have  becn  treated 
witb  tetanus  toxin  is  antitoxie,  uot  onty  to  that  toxin,but  also  U>  snake 
veooiu.  Thfl  bl(XKl-8eruin  of  mtjbilA  which  have  I)c«n  imiiiiinisi<d  against 
rabies  is  not  pnjtectivo  againat  rablen,  but  is  mark(^ly  antitotic.  to  Hnake 
TCDom  (Roux  and  Calmotte).  Similarly,  the  serum  of  anirnaU  immnnised 
uninBt;  smike  venom  is  dso  anLitoxic  to  scorpioa  poison  (Cabuette, 
StetaobnikoOr).  und  tbe  immunu  sera  obtained  by  means  of  ricin,  abriu,  ete., 
yield  similar  reeults  (Khrlich). 
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In  epite  of  these  faf:'t8  thig  eecoud  theorj,  oocording  to  which  antitosin 
a^d  toxiu  aic  physioloffkal  antaffonists,  cannot  be  regarded  as  correct, 
There  is  uiore  probablj'  a  dii^ect  combiuatiou  of  autitosiu  and  specific 
toxin,  wlien^l)y  the  action  of  the  latter  on  the  orgunism  i«  arrested,  aa  waB 
lirst  8howii  by  Ehrlich  and  then  by  Knorr.  liiit  here  too  it  ia  nece8sary  to 
detenuiuc  more  dciioitely  the  natiire  of  tliis  combination  which  Etullcb 
regarda  as  a  uimple  ehemiLul  ono  like  that  bctwecu  acid  and  base.  Kocent 
investigatinna  camed  oiit  b)-  Ehrlich  wiLh  ricin  and  antiricin,  by  IT.  Kossel, 
Cainus  and  Gley,  and  Kanthack,  prove  bcyond  doubt  that  ant.itoxin  and 
toxin  directly  affect  and  combine  \vith  each  other.  ros8ibly,  however,  Ihere 
is  not  a  aiuiple  chomical  combination,  but  a  sort  of  alisorptivc  aotion,  Bucit 
as  we  Hee  in  eonnection  witb  Htainiug  agenta.  TIuh  lalLer  »uppu&itiou  is  as 
a  matter  of  fact  by  no  moans  improhable,  for  it  is  onIy  thus  that  a  »eriea  of 
facts  ascertained  by  A,  Knorr  cau  be  explained.  There  is  no  doubt  that 
toxin  and  antitoxin  gcucrally  combine  in  proportionate  amounts,  so  that  if 
one  unit  of  toxiu  be  neutraliaed  by  a  givea  ipiaulity  of  antitoxiu,  one 
hundrcd  iimes  ae  muuh  antitoxin  is  able  to  combine  ^vith  one  hundred 
uuits  of  toxiii.  Vel  there  are  deviations  from  Ihia  rulo.  One  strikiug  fact 
is  that  a  mncentrated  Diixture  of  tosiji  and  antittisin  difiers  from  a  dilute 
misture  in  r^pird  to  neutralisation.  For  instance,  Knorr,  using  the  same 
toxiu  and  antitoxin  in  cach  cose,  obtoincd  the  folloning  re&ulte : — 
350,000  units  toxin  +  250,000  unite  antitoxin=  O 
2.600     „       ..       +      2,500    ,.  .,         =\Mndtetanu. 

z-)      „         ,1        i*  *«     w  M  —i 

Agaio,  the  Icngth  of  tirne  the  toxin  and  antitoxin  havo  bcen  in  contact 
before  being  injected  ia  of  importaui^  iu  determiuiug  their  combination  ; 
for  exaniple,  a  nnxture  of  2500  unita  t-oxiu  +  2000  tmits  antitoxin  immedi- 
ately  after  boing  prepared  was  injectod  into  an  animal.  and  deatb  from 
tetanus  occun-ed  threc  and  a  half  days  hiter.  The  same  Qiixture  if  kept 
for  two  hours  cau»ed  ouly  slight  disease,  and  afler  beiug  preserved  for 
twonty-fnur  honre  it  l)ecanie  inactive.  Siich  combinations  vary  very  greatly 
accortiing  to  the  nature  of  tlie  poison  in  queBtion.  llie  subject  has  only 
bocome  comprehenaiblo  since  Ehrhch  shovved  how  greatly  the  constitution 
of  various  preparatioiis  of  oiie  and  tho  same  poiaou  uiay  diller,  according  to 
the  amount  of  toxuDe.s,  toxuids,  etc,  ttiey  contain,  Le.  tbc  amount  of  niodi- 
fied  tosing  which  are  non-poiaonnns,  and  yel  wluch  combine  with  antitoxin. 
These  differencca  in  the  various  toxio  preparations,  tbercfoi^e,  do  not  help  to 
solve  tho  problem.  Now,  if  there  were  meroly  a  chtimical  combination  of 
t<txin  and  antit«xin,  it  w<)uld  ne<!e'«arily  ft)llow,  \vben  ilfjiling  with  ono  and 
the  same  sohition  of  toxin  and  antitoxin,  that  the  degroo  of  concentration 
would  be  of  little  importance.  In  point  of  fact,  however,  this  is  not  so. 
Knorr,  for  example,  vvorkiiig  with  hiH  standard  toxiu  and  standard  anti- 
toxiu,  obtained  the  folIowing  reaulta : — 


Tosln. 

Antltosin. 

1. 

S&O,000  units     + 

SAO,000  uniU 

=     0 

s. 

+ 

22&,000     y. 

=     Mild  diuean«. 

a. 

+ 

200,000     „ 

=     Dcalli  ui  4  to  0  days. 

4. 

+ 

1&0.000     „ 

=     De-atli  HI  i'}  to  4  duy8. 
=3     De-jttti  in  \\  to  2i  dayii. 

6. 

+ 

12fi,0(K>     „ 

6. 

+ 

UKt.OOO     „ 

=     iJftalh  without  deUy. 

Thus  in  the  fourth  expcrimcnt  100,000  units  of  toxin  vere' reckoned  as 
being  in  e.xoe88.  Tkeir  pfiysiolo</ical  acdon,  hovJcv^r,  is  jnerdy  equivalent  (o 
thnt  of  \h  unita  off-TM  toxin,  and  to  compensate  tho  toxic  etlect  of  mixture 
No.  4,  and  to  render  it  neutra)  again,  there  are  not  15  imits  of  antitosin 
bub  100^000  uuits  rcquired. 
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The  inference  i«  thnt  in  a  concentmted  solution  ti  unit  of  nutitorin  maj* 
sometimes  comblne  loofi«.'!^  with  more  tlian  one  unit  of  ioxiD,  bo  ihat  iho 
latter'8  toxio  action  u  greatly  dlminishcd.  Tliis  too  ia  the  real  cause  of  tbe 
results  expuriiiientaUy  ubtained  by  Buchner,  who,  sa  alreadj  noted,  lound 
that  a  nuxture  of  tetanus  antitoxin  and  toxin  which  is  alnioet  neutral  for  a 
Tiiouse,  can  produoe  fatal  effects  iu  giujiea-pigs.  The  looeelj  combined  por- 
tion  of  the  toxin  has  au  action  which  vahea  in  degree  according  to  ihe 
specihc  BU8ceptibiliLy  to  toxiu  of  the  diflTerent  auimal  speciea  The  exaet 
nature  uf  Ihe  conilunalion  l>etwe«n  antiU>xin  and  t()xin  m  stili  unknown, 
bnt  the  fact  that  there  is  a  combination  cannot  he  doiibted.  The  antago- 
uifitic  cffect  of  antitoxin  on  toxin  is  due  to  this  combination,  which  ia  tbere- 
lore  une  of  iho  most  importaut  facta  in  the  reahu  uf  immunity. 

Auother  uo  lesa  iuijKtrUint  que8tion  is  tliat  of  the  nadire  and  ori^in  of 
anLitoxin».  Ikhring  considers  thom  to  1«  producla  of  the  animal  body, 
fonned  in  coDBequeuce  of  tbe  feverish  reaction  attcnding  injection  of  toxio 
tiltrates.  This,  howevor,  is  not  invahubly  »o,  lur,  according  to  Melschnikotr. 
tbe  crocodile  (Alligator  MidstsBippieusis)  is  distinguiahed  froui  aH  other 
nntmaU  hy  the  nipidity  iu  the  formation  of  antitoxiu,  although  there  is  710 
ferrriait  rmction.  Twenty-four  huura  after  the  injection  of  ti-itaniis  tuxia 
and  fux  dayB  after  the  intmdiiction  of  cholera  toxin  in  »obilion.  the 
alligators  blood  becomes  antitoxic  to  tbese  poisona  to  \vhich  it  is  very 
insusceptible.  Vet,  when  fuU-grow-n  alligatore  are  conlrastod  with  yoiing 
crocodiles  and  turtles,  it  ia  remarkable  that  both  tbe  latter  form  antitoxiua 
very  (tlowly  if  at  ali,  and  are  yet  very  insusceptible  to  tetanus  taxin,  and 
in  8ti\nd  enorniou8  do^es  of  it. 

EbrHch  !ias  recently  furnished,  by  means  of  his  "  »Mte-^Amn  M«ory,"  n 
defioite  and  in  many  respects  a  very  instruclive  explunation.  According 
tu  thia  thaQry  the  general  action  of  t4)xinrt  is  ai<  followH : — Kach  molt^-ule  ot* 
toxiD  p06»es8es  two  difTerent  cheniical  ^rroujM ;  one  is  "  baptophorous,"  and 
tnr  meiuis  of  this  the  toxin  becomes  tirmly  bound  to  any  celi  protoplasm  of 
Ibe  organiam  for  which  it  baa  a  chcmical  afliiuty,  and  a  "  toxoptiorouft " 
griMip  T»y  which  disturlNince  ia  theu  indui^  in  ihe  protuida-sut  in  queation. 
Tbe  Ujxin  dooa  not  becoiiie  lwund  to  the  "functinnal  i«utre "  of  tbe  celi 
pn>CDpl.iem,  but  to  a  side  chain  of  the  latter.  Hence  the  name  of  the 
thc<:iry.  If  the  action  of  the  toxophorou8  group  of  toxin  molecules  causes 
diaturbanco  iu  the  celi  protoplaam,  aud  if  certain  side-chaina  are  conse- 
ieatly  destroyed,  the  latter,  it  ia  aaid,  are  re-formed  by  tbe  regenerative 
Šflbrtfl  of  tbe  oiganism.  Tf  this  procees  be  of  conaiderahle  intenaity,  there 
be  esoeseive  produotion  of  »ide-chains,  tbe  exce6a  is  tmiiaferrcd  to  the 
and  poaBeesiug,  as  already  meulioued,  a  chemical  alhnity  for  the 
liaptopbon)U8  group  of  the  given  Kpecific  toxin,  acts  aa  antttnxin.  Thia 
in^nioufl  theory  ezplnins  in  a  relatively  mmple  way  the  remarkable  fact 
that  tbe  orgiintsm  roeponda  to  the  introduotion  of  toxia  by  the  fonnation  of 
apecific  antitoxin.     The  stippoaitiou  that  the  action  of  toxin  iu  tliu  lt<)dy 

dependeut  on  the  cbemituti  alliuity  of  toxiu  for  defiuile  culUproLopUam 
is  uadonbU'dly  correct.     The  theorv,  Iiawever.  ia  open  to  hostile  criticiam, 

Another  ibeory,  held  by  Itucbnor  and  Metschnikott"  is  that  antitoxin» 

repreaont  io   genond  non-poisonoua   moditicatious  of  toKins,  whioh   are 

ilaborated  by  certain  cellular  eletucnts  of  the  l>od^  aud  trausferred  to  the 

lood.     SpK6  forbids  a  detailed  aecount  of  the  facta  nn  wbicli  thia  view  ia 

)UDded,  but  it  may  l>e  said  tbat  this  \'iew  harmoni.-tt«  l>etter  than  dooe  the 

shain  theory  with  recent  observutious  whicb  iudicate  timt  the  or};;anisiu 

Ireacla  with  tbe  fonimtiou  of  antiu>xin,  uot  only  after  the  iutroduution  of 

bactcrial  tuxinB,  but  that  il  reacta  Bimilarly  on  the  introduction  uf  the  red 
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blood  corpusclea  of  iiEy  ather  speciea  of  auiiaal,  formiug  a  specific  anti- 
substance  which  piissea  into  the  blood ;  the  same  ctccura  on  Llie  iutroductioa 
of  foreigu  epithelium,  leucocjtes,  spermatozoa,  etc.  The  eliibnration  of 
auti-siibstaoces  muat  therefore  be  regarded  a^  a  uuiversal  mode  of  reaction 
ttgaioBt.  foreigu  celiš  tiud  thoir  producla,  aud  uot  mcrely  ogaiust  toxiaB. 

4.  TraTutf trende  of  Antilozin  h/  Inheritance  and  Stickling.  {MUL) — 
Ehrlich  8howed  that  in  mice  rendered  tolerant  of  ricin  or  abrin  the  iin- 
munit}'  13  transmitled  to  the  offspring  frain  the  mother,  but  not  from  the 
father,  aud  he  found  that  thia  tolerance  of  iMison  is  only  in  jNirt  transferred 
froin  tbB  raother'a  serum,  but  i«  mainly  due  U>  a  sub8equent  transference 
of  antitoxiue  bj  means  of  eiickling.  He  proved  thi«  fact.  hy  tlie  "  ex(;Iiange 
or  wet-nur8e  experiment,"  in  which  the  newly-bom  ofifapring  of  a  highly- 
immunised  mouse  and  that  of  a  control  muuse  were  reapectivelj  sockled 
by  the  difTereut.  mot-hera.  The  offspring  uf  tho  higbly-immuni3ed  mouse,  on 
boing  suckled  by  a  noniial  control  animal,  pdjiseased  only  a  very  alight  degree 
of  immiinitj  after  tweuty-one  dajs,  in  cousequence  of  tho  excretion  of  the 
antitoxins  originally  inherited  from  the  mother,  \vhil3t  the  immunised 
mother  wa8  able  to  transmit  the  antil^>xin  by  ber  milk,  and  a  marked  and 
progressivo  immunity  was  thus  conferred  to  the  offapring  of  the  control 
animaL  The  transference  of  immauity  or  toleranco  of  poisou  to  tho 
oMHpring  by  meana  of  the  milk  was  Hu1}»e(piently  durannHtrated  in  tetauus 
(Ehrlicli),  and  it  \va8  8hown  that  the  subcutaneous  injection  of  tho  milk  of 
goata  which  have  been  immunised  against  tetanus  confers  protection  from 
tetauus  (lirieger  and  Ehrlich).  Antitoxin  haa  been  succe8afully  procipitated 
from  milk  and  prepared  in  a  dry  concentrated  foriiL  The  autito.Kina  con- 
tained  in  milk  are  absorbed  from  the  inteatinal  canal  without  undergoing 
change  mainly  because  of  their  marked  8tability.  Ehdich  aliows  that  tbe 
inatcrnal  milk  may  alBo  bo  scrviceable  for  tho  transference  of  antitosin  to 
the  human  iufant,  and  indicates  t}iat  it  i»  pOHi!tibly  owing  to  tliiH  fact  that 
a  number  of  infectioua  diseaeea  (mumpe,  acarlalina,  meatjles)  bo  eeldom  occur 
during  the  firat  year  of  life. 

5.  Employment  of  Immune  Sera  for  Iiumunisation  and  Curative 
Purposes.  {Propki/laclie  Employment  and  Seruin  Therapeutics.) — Two 
fonns  of  immune  Bermu  cau  be  differentiated:  the  antitosic  aeruni,  and 
the  8Mrum  ihe  action  of  which  is  only  anti-bacterial  or  bactericidal  Eeaulta 
of  real  valuo  havo  hithcrto  only  bocn  obtaincd  with  antitoiic  serum,  but 
brief  meutiou  must-  be  made  of  the  reaulLs  gaiued  by  the  use  of  bactericidal 
sera.  In  diphthuria  and  tetanus  more  eHj}ecia]ly  it  bas  long  ttince  been 
proved  experinientaUy  that  a  cnre  may  be  effected  by  antitosic  serum  even 
after  the  diaoaae  bas  commeuced  (IJetiring.  Kitaaato.  \Vernicke,  Knorr), 
the  explanaliou  of  the  curative  elTect  beiug  tbe  above-meutioned  combiua- 
tion  of  antUo!tin  and  toxin.  T5ut  a  rebitivelv  large  araount  of  antitoxin  is 
r0qnirod  iT  troatmeut  is  to  be  succesafal,  and  tho  longer  the  tirne  elapsed 
sincti  the  commenceuicnt  of  tho  illucsa  the  more  autitoxin  is  neco3ijary.  In 
the  late  stage»  of  the  disease  tho  inloxicaliou  is  so  grcat  that  large  doacs  of 
antitosin  are  iuellectuab  Under  aucli  airoumatances  an  antitoxia  of  the 
highest  poaaible  conoontration  is  of  great  valne,  and  it  bas  often  been 
6uocessfully  propared  by  precipitating  the  antitosin  Irom  the  serum  and 
sub6eqacutly  makiug  a  couccntratod  solutiou.  Auothcr  method  of  gaining 
tbe  same  end  is  to  free^e  aud  theu  thaw  the  serum,  thuH  atjparatiug  water 
and  proteid,  a  proceas  which  may  Im  promoted  by  centri  fuijalisation. 

IHphtheria. — Antitosic  diphthoria  serum  is  but  seldom  used  for  im- 
munisation.  The  usual  dose  is  :200  uuits,  and  if  dangcr  of  infection  persista 
tbe  inoculatiou  is  to  be  repeatcd  ubout  fourtceu  daya  luler,  bucuuae  of  the 
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mpid  exoretion  of  the  ancitoxlQ  &OTn  the  body.  The  use  of  larger  doDcs  oF 
Httrum  ie  not  eo  suitublc,  bccause  tho  more  couccntraUid  tbe  autitoxiu  iu  the 
hlood  the  iiioru  rupid  is  ihe  excretiuu.  It  m  difhcult  to  furnish  absolute 
proof  of  the  proteutiun  man  deri  veti  from  thesa  inoculations;  to  do  so 
would  require  maDy  statistica.  The  rosulte  gained  by  Lohr  and  Slawyk  in 
the  childreD's  climo  at  the  Berlin  Charitc  are  intercsting.  By  iuuuuniaing 
ali  the  childreu.uicluding  those  ne\vly  adtiiitted,  ihev  succeeded  in  checking 
the  S]>read  of  diphtheria  in  the  clinic,  as  could  not  1)6  done  othen^iHe.  whiUt 
mere  immunisation  of  thoee  children  in  beds  adjoining  tbat  of  a  diphthoriu 
oaae  bad  failed  to  do  bo.  The  immunifling  dx«e  was  usuaUy  200  unita, 
which  waB  borne  withouL  risL 

The  therapruiic  appHeation  of  diphttieria  aerum  is  boaed  od  the 
expenmental  etudies  of  Behring  and  Wernicke  (1892)  on  the  recovery 
of  gtiinea-pi^B  after  suboutaneous  inooulation  with  diphtheria  bociUi  in 
Hueh  dosea  tbat  the  unimala  vvould  havo  died  in  throo  or  four  dny6  hod 
tbej'  not  been  treated.  If  treatmuut  were  comnienc«d  iiuinediatel/  after 
iufection,  1}  to  2  immuaiaing  doaos  were  Tequired  to  effeot  a  cure;  eight 
houra  ufter  luftM^tion,  3  immuniaiug  doses;  and  tnentv-fotir  to  thirty-eix 
houTS  after  infection,  S  ininiunialng  doses  were  reguisJte.  After  amall 
dosBS  of  diphtheria  bacilli,  when  the  diseaae  in  the  giiin&i-pig  runs  a  8lower 
c^urse,  tbe  curativo  action  can  also  be  reoogolsed  iu  tho  locid  cbanges  at  the 
Hcat  of  injectiou,  for  tbe  seruua  cxudatioa  vhlub  has  been  foruied  quiukly 
disappearft.  If  infection  bas  occurred  aome  couaiderable  tirne  previou8ly 
BO  tbat  the  disease  is  already  advanccd,  lar?e  doeea  of  antitoxm  cannot  aave 
the  animal  Tbe  di9turbancea,whioh  are  a!ready  in  exiBtenoo  in  tho  vahoua 
celhi  of  the  body,  can  no  longer  be  influeuced  by  the  autitoxin.  The  aotion 
of  iliphthtTia  Niruiu  can  aiso  be  extM;riiuentaIIy  Hhown  in  the  čase  of  a  true 
Biipt^rfieial  diiilitheria  jtroduced  by  inoculation  of  diphtheria  bacilli  on  the 
vagina,  tracboa,  or  other  mucous  membranes  of  animals.  The  falsc  mem- 
brane ao  fonued  becomes  detacbed  as  tbe  animid  recovers  (Koux  and 
Martin).  Tho  action  of  tbe  serum  is  only  antitoxic,  not  anti-bacterial ; 
but  as  tbe  diphtheria  bacilli  do  not  Bpread  into  tbe  body  from  tbe  «eat  of 
inoculation,  the  organism,  after  tbe  use  of  curative  eerum,  goins  time  to 
gruduAUy  overcome  tbe  bacilli  by  meaos  of  ita  natural  proteotive  powers. 

For  uw  in  metlical  practice  the  rule  ia  to  injtx:t  luige  doBea  as  soon  as 
posaible,  giving  at  least  1000  unita,  in  aevere  and  urgent  casea  1500  to 
3000  units,  or  even  more.  The  antitoxin  must  Ite  regarded  aa  abeohitely 
ioDocuouD ;  any  by-cHbcts,  auob  as  akin  eruptions  or  pains  iu  the  limba, 
vrhich  aometime^i  occur,  are  due  8olely  to  the  serum,  uormal  hor8e'B  Kerum 
being  able  to  causo  simiLir  Hvmptoina.  Tho  injoctions  are  made  with  a 
>rdified  syringe  under  the  skin  of  the  thigb,  or  betvcen  tho  fihouldcrs, 
rith  atrict  attoution  to  ascpaia  Tbe  serum  muat  be  clear  or  eomenhat 
opaloacent,  it  abould  not  flbow  cloudincas.  Statiatical  proof  of  the  curative 
action  of  the  neruiu  hae  been  furniHheil  from  aH  sides;  for  eiample,  Koux'8 
eiperience  is  tbat  since  the  iiitrodiiotion  of  curative  serum  tlie  mortulity 
bas  fallen  from  50  |>er  cent  lo  Jti  (>cr  cent.  The  decreaae  of  mortality 
aocording  to  Heubner  \n  from  44')  to  21'1  ]>er  cent,  aocording  to  Bagia&ky 
from  48'4  to  156,  aocording  to  Rauke  from  57  to  18'8,  and  aocording  to 
Monti  from  34  to  22  per  cent  The  joint  iDquiry  of  the  Deutsche 
r^ed^ein^ache  IVoehtiuehr^t  Bhowed  tbat  in  5833  oases  treated  with  serum 
the  murtaljty  waa  9'6  per  cent,  whil8t  it  vas  147  per  cent  iu  4479  cosea 
not  treated  wit.b  M^ruiu.  Stati^tics  uLm  provu  tbat  the  sooner  tr«atrneut  is 
bdiiUD  the  mor**  ravourablt^  iire  tlie  reaulta.  The  follovvtng  are  tbe  ruaults 
pnoliabed  by  tbe  Ucrman   Impertal  Board  of  He^ilch,  the  investigationa 
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dealing  with  204  bospitals  in  German^  for  the  period  from  April  1895  till 
March  1896  :— 

Total  nuiubor  o(  cases  .... 
Total  uiortiLlity  ..... 
MorUititjT  when  treatment  began  on  tlie  Ist  day 

II  n  ..        2nd  „ 

•t  n  11  "I^     •• 

It  .t  4tb     „ 

„  „  afier  5tli    ., 

BchrLng'8  esperience  is  that  thoBe  cascs  of  diphtheha  iu  uhioh  treatment 
with  a  single  curutive  doitt:  (GOO  uuits)  is  bcguu  withiu  forty-eight  houre 
of  the  couiiueuceuient  of  the  diiieaae  wiU  have  a  luorLalit}*  of  lees  tban 
5  per  oent. 

Manj  doctors,  moreover,  maintain  that  the  clinical  oourse  of  disease  is 
favourabjj'  influenced  by  the  curiitive  Bt-ruai.  Thcre  aro  those,  however. 
wbo  hold  a  couti'ury  opiuiau,  whi[:h  is  jH^rhujis  dut;  lo  tlie  fact  tbat  iu 
diphtheria  there  is  oftcn  a  mixcd  infcctiou  with  fitrept<«occi,  and  that  tbe 
latter  ai-e  not  iuflueuced  bj-  tlie  tieruiu.  But  Lhe  uiajority  of  obeervatioua 
indicate  that  it  is  more  esi>et'jallj'  in  lnryngeal  diphtheria  tliat  injectious 
of  perum  indiice  the  most  favourable  effect.  the  aigna  of  stenoeia  U8ually 
dieappcftring  rapidly  after  the  injectione.  It  cannot  be  denied  that  post- 
diphtberitiu  paraly8e8  are  aa  uumoi-oua  aiuiie  l!ie  iutroductiou  of  tienmi 
trRjitnieiit,  or  that  thL'y  hu-ve  liecome  moro  frt!f[uent  stili;  but  tliia  is 
poasiblj  due  to  the  fact  that  a  greater  uumber  of  severe  casea  recover  now 
than  formerly.  It  is  often  said  that  curative  serum  causes  ulbuniinuria. 
Acuordiug  to  the  statistica  ol'  tho  German  Imperial  Board  of  Uealtb,  two- 
thirdt)  ut'  thti  caneu  treated  with  aerum  h^ul  no  ulbuuiiuuria,  altliough  it  is 
by  no  uieans  of  rare  occurrence  in  diphtheria.  Unpleasant  by-effectB,  eiich 
as  skin  rashes  of  an  urtioarial  character,  joint  pains  and  svrellings,  can 
doubtless  be  caused  by  the  diphtlieria  curative  seriuii.  The  cau3C  thereof 
is  not  the  aQtiUjxiu,  but  tlm  aiirum,  wliich  even  wben  normtLl  cau  induce 
such  conditions  in  persons  prediKpoaed  thereto.  Such  etlects  are  in  no  way 
dangeroue,  bnt  it  wouM  be  well  if  the  antitoxin  could  be  separated  from 
the  oonatitueuts  of  tho  serum  and  prepared  in  a  pure  form. 

Tetanus. — The  prophylucLiu  use  of  serum  ia  of  greater  importauce  in 
tetanuB  than  in  diphtheria.  hnuiuuisatioD  agaiuBt  tetanus  \VHa  earrieil 
out  by  Nocard  (1895-97)  in  2373  horses  and  :332  other  large  animals. 
Nono  of  these  succumbed,  whilat  during  a  similar  period  of  tirno  and  undcr 
the  Bame  conditions  tliere  bad  previou6ly  beeu  191  caaea  of  tetanus  iu 
horses  and  (j8  ciises  in  other  animale. 

Imuiunisatiou,  tberefore,  for  which  aniall  doses  coeting  but  little  are 
sullicient,  is  adviaablo  previoua  to  any  operations  on  ttie  horae  when  clean- 
liuesa  is  a  mutter  of  difliculty,  aud  also  aft^r  auch  wouDda  aa  are  kiiowu  to 
be  often  foUowHd  by  tetanus.  In  man,  too,  tetanus  aeruui  aa  a  prophy- 
lactic  agent  is  very  ueefid  after  aevere  contused  vrounda  contamiuated  vrith 
aoil,  dust,  manure,  etc.  The  duration  of  the  immunity  conferred  is  com- 
paratively  short  except  when  borses  aro  iuoculatcd  with  tetanus  serum 
obtaineil  from  liorses. 

liehring  and  Knorr,  injecting  tetanus  toxin  into  animals,  have  exi)eri- 
mcDtally  iuvestigated  the  possibilitj  of  curing  tetanus  with  serum.  If 
ouly  the  nunimum  lethal  dose  be  giveu  it  may  be  possible  to  savc  the 
aninin]  by  lhe  introduction  of  serum  even  a  cousiderable  tirne  afterwards. 
If,  however,  the  intoxi«ition  be  induced  by  a  lurger  quantity  of  toxin — for 
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iple,  100  times  the  minimum  lethal  dosc — the  amount  of  antitoxin 

ibeeqiiently  requirBd  Imcomea  mueh  greater.     Even  a  quarter  of  an  hour 

l«fter  the  injection  of  toidn  it  is  nece88ary.  in  order  to  effect  a  cure,  to  uae 

100  times  as  much  antitosin  as  wotLld  have  aufficed  to  Dcutrali^e  tlie  same 

quanttty  of  loxia  had  lhey  beon  mixod  in  vilro  prior  to  injection  j  and 

very  8oon,  long  before  any  tetanic  simptoma  appear,  it  becomes  inipcesible 

save  the  animnL     It  is  much  easior  to  cure  animala  after  they  have 

been  iofected  with  tetanic  spores,  as  ocours  in  uatural  infection,  than  vvheu 

thcy  have  been  ]>oisoned  with  prcparcd  toxin  (Kitasato,  Kdoit),  aud  Huch 

|experiment8  prove  that  the  antitoxiu  maj  real]y  eOect  a  cure  even  though 

|ayniptoin8  of  the   disease   have  appeareci      The  difflculty  of  curing   au 

fadranced  caae  of  tetaniis  by  means  of  serum  is  probably  due  to  the  fact 

that  the  toxin  is  sooo  absorbed  by  aud  bouud  to  the  tissues  of  the  body, 

aud  tlie  neutralifiing  eOect  of  the  antitosiiu  thus  inhihiteU.     It  has  been 

r8hown  in  rabbits  tTiat  to  prevent  tlie  onset  of  tetanus  a  done  of  serum,  if 

[given  twenty-four  houre  after  the  injection  of  toxiii,  most  be  twenty-four 

ftimee  as  great  as  that  which  suttices  whon  given  at  the  same  tirne  as  the 

toxin  (Dčinitz).     This  indioates  that  even  in  the  firet  few  houre  the  greater 

part  of  the  toxin  bas  combined  with  the  tiasues  of  the  body,  for  othenvise 

nibaequeDt  ueutralisatiou  in  the  blood  vrould  bo  poasible  by  meauB  of  tlie 

antitoxin.     In  »pile  of  thi»  combination  a  Bullioieut  amuuut  of  serum  may 

even  yet  etfect  a  cure,  hence  we  muat  aesume  that  antitoxin  when  present 

iu  abundance  is  able  to  withdraw  the  loo8ely  combiued  toxin  iiom  the 

tdssaes,  or  to  ueutraLise  it  wbil6  stili  there. 

The  reeuItH  hitherto  gained  iu  Urgo  auimalfi,  aud  eepcciallv  in  horaeB, 
are  iudeed  not  very  favourable,  bul  woukl  undoubtedly  bc  better  were 
■troatment  begun  eooner  uud  larger  doees  given.  In  man  the  diH^cnlties  iu 
the  way  of  successful  trcatmunt  of  totauus  with  serum  aro  stili  greatei, 
aud  there  i»  uo  statistical  proof  that  the  resulls  have  improved  Binw  auti- 
toxic  serum  wa3  introduced.  This  is  obviou8ly  duc  to  the  fact  that  by  the 
^  tirno  the  first  tetanic  Bymptom8  appear,  the  toxiu  has  already  beoomo 
[combined  in  the  uervous  system,  and  that  the  diaturbauoes  chero  cao  uo 
snger  be  influenced  by  the  autitoxin.  The  grcat  importauce  of  the 
prophylactic  use  of  tetanus  seruui  uiu-st  therufure  be  again  etuphaaised, 
for  in  thJB  čase  the  antitoxiu  present  in  the  body  may  be  confidentljr 
^expected  to  ueutralise  the  toxin  on  its  firet  appearance  in  the  blood.  aud 
h^ore  it  has  combined  with  tho  tissuo  elemeuts.  The  attempts  to  runder 
the  toxin  more  activo  by  miuius  of  iutraveuoua  iujectiou,  or  by  direct 
introduction  bcneath  the  dura  mater  (Boux),  have  hitherto  not  yielded 
resulUi  of  practical  value. 

Plague. — Plague  serum  is  prepared  by  treatiug  horses  with  iocreasing 
'dnses  of  living  or  killed  plague  cultures,  aud  usuaUy  by  meaus  of  intra- 
venous  injections  (VersiD,  jitnux,  Wladimirofr).  Each  injection  causes  fever 
,Aud  aigUB  of  a  general  reactiou.  A  serum  is  tiuallv  obtained  which  iu  eveu 
imew!iat  smim  doaes  cuu  protect  otber  auimals  against  iufcctiou  witb 
le.  At  the  Pasteur  Institute  in  Pariti  the  serum  is  KtundimliMcd  by 
roitimating  the  smallest  dfwe  whii:h  cau  protect  mice  agaiust  infeiition 
(wenty-four  hours  Bubsc^uentlv  with  the  minimum  letlml  dtme  of  plague 
baoilli  Terain  in  1897  obtaiued  favourable  results  with  such  a  plague 
im,  for  of  500  iuoculated  iudividuals  m  a  plugue-sthcken  district  only 
siokened  and  2  di(Hl.  Iu  2  of  these  5  oises  tho  diseuHC  oocuired  su  soon 
the  inooulatiou  that  infection  liad  pn»bably  iilready  occurred,  und 
they  Hhould  uot  bc  couutcd.  The  s}'tuptom8  in  the  nthcr  3  oases  ensued 
twelve  to  forty-two  daya  afler  inocuhilioD.  i.«.  probably  afier  the  protective 
VOL.  V  13 
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effect  had  expired,  for  we  maj  conclude  from  animal  eiperiments  that  the 
protecliou  couferrcd  only  laate  tcn  to  fourteen  dtijs.  The  exjxjriraental 
researches  of  the  Gemiau  Plague  Comniiaaiou  on  tlie  imrnuniHiiig  vahw  of 
yer8iii'8  plague  serum  deraonatrated  that  by  means  of  10  cc,  monkejB  cau 
generali^  be  immuuised  agalnat  sevcral  times  the  mmimuiu  lethal  dose. 
There  is,  however,  a  form  of  gray  moiikcy  which  has  a  spccial  8usceptibility 
to  plague,  and  iu  wluch  the  protective  actiou  of  the  serum  is  of  uo  avail. 
and  it  therefore  appears  douhtful  vvhether  effective  protecLion  can  be  obtained 
for  the  human  subject. 

The  above-mentioned  ehort  duration  of  the  protection  confcrred  by 
pla^e  serum  is,  however,  a  practical  drawback,  which  does  uot  eiist  in  the 
activo  immunisation  with  killed  plague  cultureB.  In  the  most  urgent  cases 
a.  eombination  of  active  and  passivo  immuni&ation — injecting  kiUed  oultures 
and  plague  serum  together — would  perhaps  be  advisable. 

On  the  theraptiutic  applioution  of  plaguo  serum,  reports  wcre  given  by 
Veram  from  Tndia  (I89d  aud  1807),  which,  however,  r&juire  further  con- 
Krmatioa.  The  German  Plague  Commissiou  had  the  opportumty  in  Bombay 
of  8tudyiiig  the  resulUs  of  serum  trealment  in  a  series  of  26  individuale, 
whose  ages  varied  from  IJ  to  60  yearH.  They  were  ali  recent  cases  of 
aimplo  bubonic  plague,  in  whom  the  prognosis  would  in  any  caae  havo  beon 
favourablu,  so  that  although  the  mortality  in  thcsc  oases  was  eqiial  to  50 
per  cent,  and  therefore  aiuMjars  more  favourable  thaii  the  usual  average 
mortality  (80  per  cent)  from  plague,  it  is  no  proof  that  the  serum  had  a 
curative  eftect. 

Both  tho  German  and  the  Kussian  Plague  CommissionB  inveatigated 
the  curative  effect  of  the  aorum  in  animals.  In  oue  breed  of  moiikey8, 
which  are  not  very  ausceptible  to  plague,  a  cure  waa  efleeted  hy  means  of 
10  cc.  of  eerum  even  six  and  twelve  hoiirs  after  infection  with  a  lethal  dose 
of  plague  culturoa.  If  the  ad ministra tion  of  the  aerum  wcro  fiirthet  delayed 
the  result  waa  uncertaiu  or  negative.  The  resiilbs  wiU  umloubtod1y  be 
better  if  a  more  potent  plague  serum  can  be  prepared.  The  serum  is  not, 
or  only  to  a  Blight  degree,  antitosic  ;  its  action  is  mainly  a  siDCcific  bacteri- 
cidal  oue.just  as  in  animals  treated  with  cholera  and  typhoid  bacteria. 
Tlie  condition  iu  plague  is  more  a  bacterial  infection  thau  au  intoxiL;ation, 
as  is  also  the  rjiae  in  aubhnix,  for  esample.  Roux,  huwevcr,  believes  that 
the  antitoxic  action  of  plague  serum  is  dependent  on  its  mode  of  prepara- 
tion,  and  that  the  serum  containa  most  antitosin  when  obtoinod  by  tho 
intravonous  injection  of  Uring  plague  liacilli. 

CkoUra.—ia  cholera,  as  in  plague,  few  detiuite  reaulta  of  practic*!  \iilup  have 
been  obtaiued.  It  is  iodeod  e»sy  to  obtaJn  a  specitic  bactericidal  aerum  hy  treat- 
ing  atiiuiuU  with  cliolera  vibriofl.  But  tho  value  of  such  sera  for  imniuiiisatioii 
appeuni  to  be  slight ;  large  do&es  wouId  have  to  be  used,  aiid  iu  spite  of  tliem  the 
protection  wouIa  be  of  short  duration.  Behnng  and  Itansoni,  ltoux  and  TaureUi- 
Saliiiibeni  atterapted  to  isolate  a  ti)xin  from  cholera  vibrios,  and  to  otitain  an 
ftntitoxic  cholera  serum  by  treatinp  hurses  with  this  toxin.  It  ia  claimed  that 
thifi  sorum  protecta  not  nJorely  aguiust  eholcra  iiitoxication.  but  also  aifainst  the 
living  cholera  viruii.  No  uso  has  as  yet  Iteea  niade  of  ttiiit  suruin  on  tne  human 
eubject  Iu  man,  therefore,  active  imniiinisation  by  killed  cholera  cultanss  appejirs 
aa  yot  to  be  the  only  practiral  mptliiHl  of  nroved  value. 

The  t/tfrajieHCir.  vtduf- *tf  eholcra  serum  is  natural]y  stili  nioredoubtful,espocially 
wheii  the  rapid  f«>ur»ft  of  the  disease  is  borne  in  mind.  Attemptfl  to  trent  cholera 
patientfl  wit]i  the  blood  serum  of  those  who  had  recovered  from  the  disease  havo 
oeen  very  indeciaive. 

T}//>hoid  jevcr. — By  treatuieut  witli  kUlod  culture«  (R.  Pfeilfar),  a  serum  is 
obtained  which  is  sjKM-ificuUv  bactericidal  in  a  moderat«  dcHree-j  but  not  antitoxic, 
and  therufoii)  unsuiled  for  tlierapeutii.'  purpuses  in  man.  Fur  intuiication  is  tho 
matu  featui-o  iu  typboid,  and  an  antitoxic  serum  would  therefore  be  required. 
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fetffer's  resulu  ha%'e  heen  corruborBted  Inr  muis'  vriters.  Beumer  an<l  Peipor 
obtAined  a  serum  froni  shocp  by  a  methoa  cssential]y  Uie  same  as  Pfeiir<^rX  but 
it  hiul  DO  cur»iive  artioo  in  typhoid.  Apparently  good  reaults  wero  obtaiiie«!  bv 
Kleiupercr  and  Levy.  wlio  got  the  Kerum  m>ni  dogO^uL  tbe  tTphoid  cbiu^h  in  w)iich 
it  wa3  eaiplo^«d  vrere  mild,  £o  that  the  oti^rvations  are  not  decisivei 

J*neymomta. — Att«inptK  to  obtain  an  iitimune  serum  and  to  emnloy  it  in  pneu- 

Doooal  infection  in  animals  were  fornieHj*  mode.     O.  and  K.  Rlein|)e>rer  were 

firat  to  eniploy  the  serum  of  rabbit-i,  which  had  been  treat«d  with  imeumococci, 

in  pneumonia  in  tho  huaiun  iiubjcct,  havin^  previou.-tly  proved  that  suob  serum 

can  elTetrt  a  cune  iu  putjuuioooccal  iufuetioii  lu  rabbiu.     Tht.*y  stiuj^ht  U)  prove  t^fl 

^tioloncal  iduutity  of  tbese  two  dlseases  by  tibowiug  thitl  tlie  .serum  ut  {)ersoiiJi 

EboavMescing  from  pneuiuonia  can  also  brincr  about  recovcry  from  pnouiuococcal 

*  iufection  of  rabbit-"*-    An  injectionof  4-ficaoT  the  serum  appeared  to  inllueace  tbe 

course  of  pneumonia^  fiivoumbly,  in  that  the  temperature  often  fell  and  reraaioed 

down.    OiktM^rvAcions  were,  however.  only  made  on  six  coses,  so  tliaC  no  deiinit« 

opinion  can  be  friven.    The  action  of  tbe  gemm  is  probably  boctericidal  and  not 

andtozic  (lasaen  and  Bonome). 

SUrepiococGoi  Ir^fections- —Bviiriui^,  Knorr.  and  othcni  tiad  worked  at  imniuni- 
■ition  agunst  stroptococci,  bul  wiihout  detinttc  succcss-  la  18D&  Marmoreck 
elaimed  to  have  obtuined  an  aatistreptocoocus  ^rum  froiu  mbbtt«,and  a£terwards 
trom  honejiL  Kavuurable  roporta  a»  to  its  value  for  the  human  liubject  vrere  soon 
publi&h<Kl  in  France.  Fur  inimunisntion,  horses  are  subcutaQeously  inoculatecl 
vith  graduallv  increasinK  doses  of  culturcs  of  Btreptvoo<x:i,  wliicli  are  highly 
virulent  for  rabbita.  Kaon  injoction  is  given  only  aftor  tlio  complete  disappoar- 
anoe  of  tho  ftigns  of  reactiou,  which  are  very  intense.  The  serum  of  such  animala 
,is  then  ckiimed  to  exert  a  protective  and  curative  action  in  streptocoocal 
'infections.  This  wa«  6xperimentally  confirmed  by  llordet,  bat  others  (.'Vronson, 
PetniBchky^  obtained  aI»olutely  negative  results.  The  apparentljr  favourable 
reMultA  attaine<l  with  tliis  serum  in  erv^ipchis  and  puerperal  fever  are  too  $cmnty. 
and  the  uae  of  the  eerum  does  not  sumctunt]y  eAplain  the  direct  change  indaced 
i&  UiB  temperature,  etc. 

It  WB3  ttfterwiinls  assert«!  by  Deny«  and  otheiii  timt  a  ^vcn  streptococcus  can 
induc-e  iuunumty  and  furnish  a  prot^ctive  »erum  oniv  agamst  strvptocmrci  of  tlio 
same  stock,  and  that  a  nuinber  of  streptococci  of  dilforeut  stocks  inu»t  thurefora 
be  njuultauctusl^  made  use  of  when  immunising.  But  it  vas  also  Khuwn  that 
•treptooocci  of  difTer^nt  stocks  whioh  are  \-iruIent  only  for  animals  may  be  qiiit« 
unsuitAble  for  the  pntduotion  of  a  serum  which  i&  to  i)e  emplojed  in  man.  Ilonce 
Tavel  fnr  the  imuiunisation  of  hocses  only  emplovs  auch  streptocooci  as  have  been 
obtained  directly  from  the  humjin  subjecL  Thero  is  but  Uttle  known  of  tlie 
clinical  results  obtainL-<I  by  suoli  Hcrum.  But  on  the  whoIe  it  is  impn>t>able  that 
a  poteat  antiatreplococcus  uerum  will  be  obtained,  because  the  serum  of  persons 
wno  have  recovcrcd  frum  a  streptococcal  infection  had  no  power  of  imrnunising 
against  tho  same  streptococcus,  and  again  beoaan  itreptococcal  infection  in  man 
confers  no  protection,  or  even  predispoees  to  a  •ubaeauent  attack,  as  in  or^tstpelas 
oi  tlie  faoe,  for  ezample.  The  apparent  benefit  from  the  ose  of  lach  serum  m  many 
ftHiii<^  Gasee  U  po)wibly  due  to  aa  increoae  of  naturaJ  resistance  induced  by 
h7perleDcocytOHis. 

SUiithylococcal  Inffrtion*. — AnimaU  can  Im  rcndured  immuno  tn  staphvlooocci 
by  ci^^ing  them  increa»ing  injecliuiu  of  culturi')!  of  Ktjiphy]ococci.  Viguemt 
rendered  goats  hjgh!y  immuue  by  this  method,  aud  thon  mied  their  serum  for 
thcmpeutlc  purposua  iu  »taphyloccH.'cal  infoctitmu  in  man.  But  the  result« 
reoorued  caunot  im  regiirded  as  pronf  of  a  curative  nction.  Subsequt-nt  investiga- 
tious  by  Put«raeil  have  indcni  <:«mlinncd  the  faot  that  animals  can  be  tmmuniiad 
aRain»t  8tnpliy1<>cocci,  but  the  value  of  the  immuno  8era  obtainable  is  too  ilight  to 
aduit  of  the  ženini  being  of  practicnl  value  for  the  human  suhjuct.  According  to 
IVtonon  tho&e  sera  are  anti-lmcterial  and  not  antitoric. 

Inlojneation  triVA  .Srutir  IVnom.— Aceufding  to  Calraette,  the  various  varieties 
of  Knakea  have  ditTeriiint  vunoms,  and  in  a  Ktvcn  snako  the  virulencH«  varieci  accord- 
ing to  the  length  of  tirne  the  »lake  ban  uuited,  liecotuing  grmdually  and  steadilj 
anat«r.  itabuttti,  guinoa-piga,  dunkeyii,  and  horses  can  gradua]Iy  be  rendered 
tmiDunr  to  whiit  in  ')thcrwise  a  lethal  dase  of  venom  bv  trtviting  them  at  tint  vith 
Bnail  and  Ut«r  vritli  increasing  doses  of  venom.  Their  serum  then  pouessei 
»Dtitoxio  and  curative  {Kiirers,  both  of  wbicb,  according  to  Calniett*^,  »rv  tested 
on  rabUta.  A  rabhit  is  (irst  given  S  cc.  of  serum,  and  tire  minutes  later  the 
ninimam  lethat  dnse  of  snako  venom  in  injectei)  in  traven  ou&ly.  Witliout  the 
•enuD  Uie  animai  woutd  die  iu  16  to  30  minute« ;  if  tlie  seram  bo  put«nt  the 
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animal  remains  liealthy.  To  t«6t  the  curative  ralue,  an  nnaloeDUs  tnethod  is  em- 
pIoye>iL  The  lethal  duša  ia  inject«d  intf>  a  vein  o(  a  rnbbit,  aiid  hve  niinutes  later, 
when  tlie  vunuui  U  coninieDcin};  tu  take  efTuct,  4  cc.  of  s«runi  are  given  intra- 
v6nouifly.  The  auiniul  sliuuld  then  rccovcr  in  a  sliurt  tiitie.  ^Ul  thu  ueruni  pre- 
parod  by  Coliuette  bas  to  conforiu  to  tlicsic  twa  teiit^s. 

It  in  iiuportant  to  knov  vhetlier  the  veiioius  of  the  vartous  varietics  of  snakes 
aro  e8sentially  identical.  Cnnninghain  differentiates  two  forins,  i.e.  iinod  poitOTU, 
such  as  tlie  venoni  of  cobra  capftllo,  and  n^t-vf.  iKtUom.  Calmetto  holds  a  contrary 
opinion,  and  refera  i^o  the  fact  that  \\'\s  serum  lias  been  usod  witb  exoeIlent  results 
for  the  bit«a  of  quite  a  number  of  dillerent  snakea.  Ilia  serum  is  eveii  claimed  to 
be  antitoxic  to  scorpion  poi^tm  (a  point  corroborated  by  ^[etsch^ikotl'),  altbough 
the  latter  is  untloubt«dly  diflfrreut  from  »uake  »-enoiD. 

Owiii^  to  tluH  fact  aiid  lu  otlioi-s  i^rcvioutilv  moutiuiiod,  wu  uiay  conclude  tlmt 
the  autituxic  »ction  is  DOt  so  tuarkcaty  spocihc  in  the  cose  of  tliose  veuoujs  as  iu 
tbo  bacterial  poisoas.  The  forroer  also  difier  froin  tlie  latter  iu  beinR  more 
resiiitant  to  high  teniperatiiren,  undergoing  no  change  at.  NO"  to  90°.  Calinette'3 
assertion,  that  the  serum  of  an  animal  wUic;li  is  r<^rid(>red  high]y  iminune  toa  givon 
snako  venom  also  oonffrs  protection  against  the  venom^  of  other  varietics  of 
snakes,  is  accordingly  by  no  meana  improbable. 

Calmette^s  results  have  been  in  the  inain  confirmed  by  Fraser,  who  succeeded 
in  obtoining  a  verj  pot«nt  anti-venom  serum  frora  the  horse.  According  to  Fraser, 
200  to  300  cc.  arerequired  tojiave  a  man  after  being  bitt#n.  The  serum  has  liitherto 
not  been  suthci(>ntly  usihI  in  India  to  |>ernitt  of  detinite  conclusions  being  drawn. 
FrnApr  «tates  that  ihe  bile  of  venoiuous  snakes  may  also  bo  aotit4>xie.  By 
procipitating  witb  alcoliol,  he  obtained  an  antitoxin  of  iiighcumtire  value,  which, 
even  when  given  tbirty  uiinutos  after  a  lethiil  dose  of  cubra  poi^jn,  was  able  to 
save  the  aniuial,  llio  proix>rtioniito  woight  of  antito.tin  yiiipIoyed  to  1x>dy-woight 
being  U1>1  0*07  :  1000.  Calnietto  regards  tJiis  phejioraenori  &:&  not  boing  due  to 
tho  actioa  of  an  antitoxin,  but  cottsiders  the  bile  substanoe  oa  an  unusiiany  octivo 
Rtimulant,  jet  sucli  an  exp(anation  does  not  diminish  the  practicaL  BigniHcAuoe  of 
tlie  fact. 

In  everv  form  of  enake  bite  Calmette  recommcnds  the  eniplovmont  not  on]y  of 
antitosin,  out  also  of  chloride  of  lirae  solution,  fi-esbiy  prepared,  to  be  used  as  a 
vash  and  also  subcutaneouhly  iujected,  after  a  tlnu  ligatui-e  bos  boun  placed  round 
the  limb  ;  20  to  30  cc.  of  antitoxic  serum  are  to  be  tojected  under  the  skin  of  the 
abdotDeu. 

TuitfrailoBts. — Boliring  has  strivon  for  niany  y«iars  toobtJiiii  an  untitOKic  serum 
for  tuborculoHis.  His  aim  was  (o  lir&t  jprepai-e  a  patent  toxiii  froni  lubci-clc  bacilU 
and  then  to  immuni.se  animals  therpcivnth.  Ke  siioceeded  in  preparing  a  ioxiii  the 
toxic  activity  of  which  is  considerablv  grtiat^^r  than  that  of  Knch's  tul)ercuiin. 
Tuberculous  cattle  wtTe  cured  by  gradually  increasing  doaes  of  Hnhrings  toxin. 
and  Kimu]t!»noouBly  rendered  iinmune,  so  that  they  were  )inally  able  to  withstanci 
a  dose  of  toxin  letbal  to  healthy  cattle.  Uut  the  serum  of  such  animals 
possesaed  onljr  a  sliglit  nrotcctive  powcr  against  K<x-b's  tuberculin.  In  regard 
to  the  ijroduction  of  a  tuberculosis  antitoxic  scruui,  Itansoni  hopcU  to  get  better 
results  froiii  birds,  but  none  of  pnictical  valuo  havo  bceai  recordoti. 

Thy  omployru6nt  of  birds  wa5  uiaintj  siiggested  by  the  fact  that  the  mero  usoof 
the  aerum  of  hoi-ses  and  cattle,  not  on]y  of  ttiase  which  have  been  inooulatcd, 
cause«  fever  in  phthisical  |iacientfi,  which  U  not  the  ca.se  with  the  serum  of  raoat. 
birds. 

At  an  eartier  date  Maragliano  stated  that  he  had  obtained  an  imtitoxic  serum 
by  treating  the  larger  nnimaEs,  and  liorses  more  pnrticularlv,  with  tubercuHn 
toxin.  The  simultuneous  injtM:tiun  of  tu)H:rculin  atid  this  serum  is  said  to  cause 
neither  locnl  nor  gcn<'ral  rcactiuu.  Thia  serum  lnm  bt^eu  luuch  usod  by  Marugtiunu 
and  other  ItaUau  physiciaQ9,  but  there  is  no  dufinitf:  proof  of  it  having  bocu  em- 
ployed  with  sucoess.  It  is  on  the  whole  very  doubtful  whether  a  true  autitoxic 
Heruiu  can  be  preparp-tt  in  the  čase  of  tuk)ertmlcwi.i,  for  in  tliis  diseii-se  tho  toxic 
ttctiou  iu  not  very  jironounced,  and  tho  experience  of  most  men  is  that  reoovery 
doett  not  confer  iiitniuntty. 

Afifit  Poitonin^t- — The  B.  botulinos  is  freciuentljr  an  etiologica!  factor,  and  its 
tOKin.'!  are  sonievr^at  analognu-s  to  tliosc  of  diplittRTia  and  tetanus.  After  treating 
animals  with  filtrates  of  )>ouillon  culLur-es  i>f  B.  botulinus,  they  niajr  fumi-sh  an 
autitoxic  serum  whi<.'h  han  both  a  prophy)actic  and  curative  actiun  (Kenipner^ 

Swin€  £rt/sipel'-i*.^LoreRz's  method  of  proteotive  iuoculatiou  is  the  most 
lacoessful  and  most  freqaeiitly  used  in  (}ennany.  It  is  based  on  a  judicious 
oombin&tioa  of  aotive  anu  pasatve  imrnunisation.    The  possibiLity  of  imraumaing 
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amiinst  Bwine  er^sipelas  by  either  methcMi  hnd  previou8ly  been  p«>inted  out  by 
LuiiiUTicli.  Vet  puttHivL-  aiitituxic  iiumunisatiun  alonu  liiu  thu  dtsodvauta^  uf 
conferring  a  prot«ctioii  of  too  short  duraltuu,  whilbt  aimple  actlve  uiiiiiuuisation 
with  living  cuUures  iiuplies  the  risk  of  induciug  seriou*  diseasc.  What  Loreiiz 
aimnd  at  wa^  Hr^tlv,  to  render  the  antmals  somevbat  immune  b^  injections  of 
s(u-um,  and  thrn  a  ^ew  day.s  latAr  to  inject  ^-1  oc.  of  a  living  iKiaillon  ciilture. 
Protection  is  thus  conferrfd  and  lastJf  for  alKiut  live  rnoiitlifi.  If  thbi  he  not  con- 
fiiilered  suflicient,  another  injection  of  OTt-i  cc.  of  living  culture  must  Im  inade 
about  a  fortnight  lat«r,  w)i«ii  the  re.iulting  protection  last«  for  about  one  year. 
Before  Uie  end  "f  that  tirne  further  injetrtions  raay  l)e  given  and  tlie  protection 
in<lefuiitely  prolongcd  Lorcn^  lius  of  Ut«  ubUuiiud  his  serum  from  liorMS,  and 
be  treat«  it  so  tbat  it  »hnll  kcep. 

Of  4M0  Bvino  ioimuuised  by  tliia  prijcedure  in  Geraiany  iu  1896,  oalji'  two  died, 
and  tlmt  too  ftoven  monCiis  after  treatuient.  Accoi-ding  to  Voges  aad  iScliiitjs  this 
proceduro  is  best  adapted  for  tlie  tinnr  breodii  of  su-in<\  whilftt  Pasteur'8  metbod, 
aa  alnMdy  mentionfid,  ia  morp  auitablo  for  the  ordinnry  breeds. 

CaltU  Plntjue  {Rijuifvpfft). — The  investjgations  of  \L  Koch,  Kolle,  and  Turner 
sbow  that  there  are  two  main  forms  of  protectivo  inocalation  for  cattle  pUgue,  the 
viruti  of  vliich  is  »till  unknown.  The  one  method  in  the  uue  of  tlie  bile  of  aniiiials 
which  havc  dicd  uf  catt  1l'  plugu(^.  The  iniection  of  tO  lc.  of  such  bile  coufers,  about 
t«n  days  later.  &n  immunity  which  Usta  tor  several  week8,  and  which  according  to 
Koch  and  Kollo  ii  an  aetivt  one,  the  bile  containing  the  attenuated  virus.  (Jota- 
pulsorf  inoculation  vritfa  Inle  vas  atteaded,  in  Basutoland  for  exampk%  with  the 
IuIlowing  resuIU :  of  lUO^OOO  mnimalH  70,0(X)  reinained  alivu,  nhtlst  ali  tho  un- 
inocuhitod  herda  died.  Kohistock  inodiGod  and  iiuprovod  this  method  ;  Gubsc- 
queat  to  ino<:ulation  with  bilo  he  injocts  1  cc  of  \irulent  cattle  plaguo  blood. 

As  the  bile  of  .1-7  oxen  is  rp'q»irod  for  the  immuniaation  of  100  cattle,  the  cotn- 
bimd  ase  of  »eram  and  CAtrle  plague  blood  is  as  a  rule  better  than  the  "  bile 
method."  Cattle  which  have  recovere<l  from  the  diseaae  are  given  increasiog 
injections  of  cnttte  ptague  btood.  TliQy  oventuaUy  t>ecomo  highlv  immune,  and 
fumish  a  very  potent  serum  which  may  evea  elTect  a  cure  after  the  diseaae  had 
ooinmenoed.  16-40  cc.  of  such  serum  are  injected  into  one  flaok,  1  cc.  of  virulent 
CMttIc  plague  blood  tjcing  injected  at  the  same  tirne  into  Uie  othcr  flank  (eimul- 
taneous  method).  The  reNults  appear  to  be  very  8atisfnctory  ;  of  9007  iii<x'ulat«d 
afiimalaonly  178  (r-4  per  coni)  died  of  CJittlc  plague,  and  muroover  the  immunity 
thus  obtained  lasts  for  some  months.  This  lat  ter  method  is  notunly  tho  moro 
tifiective-.  but  aiso  tho  cheAper  of  the  tvo,  since  a  hisrhlj  immuntsed  animal  can 
fumish  serum  for  300  others.  Vet  tho  "  bile  method"  is  of  servico  whon  a  herd 
is  attacked  with  the  disease,  and  there  is  tlien  a  suHicient  >(upply  of  %\v^  vaccine. 

CoNCLUsioN. — Tho  latest  discovories  in  connection  witb  imiQ\mity  aro 
cbaraoterised  by  the  »pecijic  ha'molytic  actions  wliich  Bordet  wa8  the  firet 
*tu  investigate  in  detaiL  If  a  definite  quaQlity  uf  Tabbil's  blotnl  be  intro- 
duced  into  the  peritoneum  of  a  guiiiea-pig,  the  red  blood  corpusclen  of  the 
nbbit  are  somewhat  8lowly  di!«olvcd  and  eventually  disappear  compIetely. 
If,  however,  the  aamc  auiiual  bc  given  such  iujectioue  rcpcatcdly,  its  serum 
aoquirefi  a  spfeific  hfEmolytit  ^iction  nn  the  niljbit'fi  red  bl(»od  corjmaclefl,  bo 
that  they  are  much  more  rapidly  de8troyod  than  they  would  Iw  in  the  eeruin 
of  a  normal  gulnea-pig.  But  the  inoreased  hcemolytic  power  of  the  serum 
haR  reference  <mly  to  tne  red  blood  carpuaolcH  of  a  rabbit,  and  not  to  thoee 
of  auy  other  auimaL  The  uondition  ia  therefure  analogous  to  the  apecific 
faaotericidal  actiona.  In  a  similar  manner  the  seniin  of  a  rabbit  niay  aoqiim) 
«  specifio  h[emolytic  oction  on  the  red  blood  corpusoles  of  the  ox  or  the  dog, 
Aft*r  bciug  treatcd  with  the  blood  of  the  ox  nr  the  dog  re8pectively.  Tho 
some  rulu  prabably  holda  good  for  the  red  blood  corpuaulea  of  ali  mammaL)  iu 
relation  tu  ali  the  different  species  of  nuunmala. 

AnaloffooB  conditions  have  been  demoostrated  for  other  forms  of 
oaimal  oelb  (oUiated  epithelium,  leuoocytea,  spermatozoa)  by  v.  Dungem, 
MttMhnikofT,  and  nttierH,  Ibr  after  treatiug  au  animal  with  Buch  cell^  ita 
eenim  ao<iuire}<  a  Hpe<:ina  df^tnictive  puwer  dd  (timilar  v&Ma.  Such  epeciliu 
treatment,  whicb  incites  the  elaboration  of  specifio  protective  sulietanoes  io 
tbe  body,  con  therefore  be  camed  out  in  an  indetinite  number  of  iDAtonoea. 
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Bordet  provcd  that  spccifie  h£cmolytio  action  m  eimilar  to  speoific 
bactericidal  iictiou  in  being  duB  Ui  the  comhined  actiov,  of  two  diffkrent 
substances,  on  the  one  h.ind  that  of  ft  specific  anti-sub«tance  which 
is  preserved  at  05"  C,  and  on  Uie  other  that  of  the  uon-specitic  alesin 
which  eiTects  the  dissotutiou  of  the  hieia%'bbin.  The  procesa  in  detail  is 
that  the  spccific  auti-subst^tui^  is  attr&cted  and  bound  to  the  blood  cor- 
pUMcleK  in  queation  (Ehrlich  and  Morgonn>th),  w!iioh  thereby  become 
prodispnsRd  to  the  solvent  influeuce  of  the  alexiu.  The  analogj'  to  the 
apeciiic  bactericidal  action  is  thercfore  complete ;  iu  the  latter  instance  the 
spocilic  auti-BubstaucG  (ngglutiniu)  which  is  preserved  nt  (Jh"  C.  Ijecomes 
bound  to  t)ie  Hpetiific  baeteria  (Gruber,  Hahu,  and  TrummsdorfT),  which  are 
thereby  rendered  sueceptible  to  tho  action  of  the  alesine. 

But  we  aLso  know  that  the  antitoxiua — tho  specific  substances  of  tetanus, 
diphtheria  and  other  sera,  which  are  preserved  at  05"  C. — neutralise  the 
specifiu  tosLUs  by  farminjjj  a  sort.  of  loose  couibinalion  witli  theiu,  and  that 
here  at  uny  rate  tho  action  is  in  no  way  due  to  the  alesins,  becauae  Lhere 
are  in  this  instance  na  foreign  living  oells. 

In  cnnHequence  of  ali  this,  the  essence  in  ali  casea  of  specijic  imuiunity 
conHists  in  the  fact  that  iht  itrgariuvi  is  protected  hy  the  formation  of  a 
specijic  de^nitf.  anti-substame  or  antitojpi7i  which  is  preserved  at  65",  and 
■whick  kos  a  pecuUar  attraction  /or  aiiy  foreign  invader  (toxin,  bucteria,  red 
blood  corpuRclcs,  etc.),  and  tkat  v^kat  is  ikereby  effeetcd  is  a  neutTolisation 
(of  poieons),  or  an  alteration  permittinrf  the  proteeUve  aetion  of  the  nomud 
alexins  to  be  displayed  (in  the  specifio  bactericidal,  specifio  h3emolytiG 
octions,  otc), 

The  eondition  in  which  the  c>r^ni»iu  because  of  prolougeil  admiuistnu 
tion  of  poigon  liecomes  accuatoined  to  it,  nr  aH  is  commonty  said  becomes 
immune,  m  not  in  every  čase  due  to  the  fonnation  of  antitoxiu,  Accord- 
ing  to  rcceut  rosearchea  by  Edw.  Faust  tho  incrcased  toleranco  of 
morpliia  is  not  due  to  antitoxin  fnnnation,  but  to  an  incrcased  ca|>abiUty 
of  tne  body  of  de8troying  morphia.  Tnir,  immunisatiim  mtk  the  forma- 
tion  of  antiioxin  is  onlt/  passibie  in  the  čase  of  substances  rnithout  dfjinite 
chemical  constitution  (proteida  or  their  allies),  and  not  in  the  cnse  of  sirapler 
molecules. 

LaHtIy,  we  have  once  more  to  note  that  the  phennniena  of  iuiniunity  are 
inpartto  be  inctudfd  in  thf  realm  of  "  specific  im7H.wni/y."  and  iu  part  in 
that  of  "  natural  imniunity  "  for  which  we  havc  employed  the  term  "  natural 
Tosistanoe."  "Specific  iiumuuity"  and  "natural  resistanoc"  are  in  theory 
totaIly  diHtinct  conditions,  but  in  praotice  they  very  frequeutly,  almost 
alway8,  act  in  conibination  in  one  and  the  same  individual  in  warding  oft'  the 
infoctive  o^^ent.  An  intective  procesa  eaunot  be  correctlv  understood  with- 
out  taking  into  cou^ideratiou  both  forum  of  inimunitv  and  tlietr  variatioos. 
The  difference  betwetjn  tlie  Lwd  fonns  uf  iuiinunity  is  best  characterised  by 
their  active  gulistanccs :  the  aloxin8  of  natural  re8istan(;e  are  deHtroyed  at 
60*,  vary  according  to  the  animal  apecies  fonning  tbem,  and  are  not 
attructcd  to  the  toxins,  bactoria,  etc.  The  antiUixin8  and  anti-substances 
of  specific  immuntby  do  nc»bderivt!  their  character  from  tlie  animal  .apecies 
forming  tlieni,  but  from  i\\e  Rpficial  form  of  tosin,  bacteria,  etc.,  \vliich  were 
employed  in  treatment,  and  they  are  specitically  attracted  to  the  toxins, 
bacteria,  etc,  \rtuch  are  attocking  the  orgauism.  £v6ry  oi^auism 
poascsses  a  certaiu  degrce  of  natural  re»tstance  at  the  moment  wh6n  the 
diBcaae  comuience«,  a  resi^tance  whicb,  because  of  the  attempta  at  pro- 
teclion,  will  usually  increa?«  during  the  disease,  but  which  iimv  det-.reaae, 
whilst  anti-substaucea  are   formed  and  broughl  into  action.      An   in- 
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fective  disease,  therefore,  as  a  rulo  rcpresents  a  very  coinplicated  proceas 
when  regarded  from  Uie  KlHiidiioint  of  iiiimuuily.  The  aual^siB  of  Lhe  iodi- 
vidual  factor«  of  tliie  cnmhined  proceas  falls  to  the  Uisk  of  cliiiical  medicine, 
and  it  is  to  be  hoped  that  in  the  course  of  time  not  merely  theorotical 
explanatioDs.  but  also  points  of  proctical  importoncc  wiU  be  discovered, 

LITERATURE. —A  record  ofourrent  literatiin  is  oo&tainod  ioi — Baumoaktsn.  JaSret- 
htricht  d.  ptUh.  JUHcroorgauirratn. — K»cii  and  KlCooe.  Zaigchr.f.  Jim.  n.  Jn/tctt. — Cm- 
tralb./.  Bakt.  u.  Panuit.,  Abthl.  I.— Malt.     Jahreahtn^ht  u.  d.  ForUeh.  d.  ThierChetnie. 


Impetig^O. — Tho  term  impetigo  (nb  impetu)  ie  applied  to  an  eniption, 
OT  group  uf  cruptions,  uhaiaotehficd  hy  the  evolution  of  small  supcrticiol  epi- 
dermic  vesicies,  Teaico-puatules,  or  pustules  of  the  kind  formerly  dcecribed 
aa  p8ydracioiiH,  and  distingiitHhed  clinically  from  the  larger  ecthymatous 
pustule,  the  acneiform  perifollicular  puatiile  with  indnra.t«d  baae,  and  from 
the  ^oosiform  pustule.  Kot  ali  pustular  eruptious  are,  however,  impetigo. 
There  ie  a  rare,  primary,  pustular  diaease  of  a  totallj  diflTerent  nature 
known  as  imptt^o  herpetijformis.  In  ali  the  vesicular  and  hullous  eruptions 
the  coDtcnta  of  tbe  leaions  may  become  puriform,  e.g.  vesicular  cczema, 
derm&titis  herpetiformis,  lierpea.  On  the  other  hand,  a  hoat  of  pruritic 
eniptions  may  be  complicated  by  pU8  formation  foIlowing  gcratching,  e.ff. 
eczema,  animal  parasitio  diseasee,  pnirigo.  lichen  urticatus,  prickly  heat.  As 
the  pua  formation  thuB  Bocond(u*iIy  complioating  eruptions  is  prob<ibly  due 
to  microbee  aimilur  to  thoee  producing  the  impetigo  uuder  cousideiutiou,  it 
is  evident  that  tbe  stibject  is  a  very  coniplex  ona  It  is  at  the  preaent 
moment  being  subjected  to  rigorous  iiirestigatioD  at  the  hands  of  bacterio- 
logiste. 

Tho  dismemberment  of  the  Wi]Ianean  groape  porvitfo  and  impetif/o,  aad  the 
transforenoe  of  the  constttuents  tu  the  pustmar  or  impeti^nous  phasos  of  eozema, 
left  ODO  vnrictv  to  be  dealt  witli,  charact«nsed  bv  contajnoiu  and  auto-inocuUble 
"favouR  pudtules"  (/»on-iVjo/rtfosrt  of  Willan  a.na  A.  T.  Thomaoii,  imjteti//o /at<osa 
of  Hateman).  and  even  tnis  wm  wroiigly  included  under  ec7f>ma  by  Hebra,  nnd 
cooiuunded  Dy  Itayer  and  Iliett  witb  favus  on  account  of  ihp  name.  Startin, 
■anior,  who8e  name  la  fre()UBntly  mentioned  in  connection  m-iUi  thB  hi8tory  of  the 
eruption,  klentificd  tbis  atlection  vith  ono  he  had  christPDcd  j>orriifo  simplex 
(Medical  Tinifs,  1&46>,  and  Deverfrie  in  France  also  recognised  iti«  contagious 
nmture.  In  1804  and  186!)  Tilbury  Fox  attmclcd  general  utUnition  by  his  papera 
OD  imptiu/o  ur  porri/jo  contagu}ta,  and  thenceforwiird  tbe  literaturo  inutliplied. 
Koz  descnbed  a  mictUar  eruption,  primarilv  of  8yf»temic  origin  and  tending  to  ran 
a  definitc  coui'i;e,  but  kopt  up  by  socona«ry  auto-iuoculation.  Ue  proved  tho 
inocul»bility  ex  peri  men  tali  y,  and  vas  t^orroborated  by  van  liurlingen.  1  nis  definite 
picture  waH  nomevhat  blurrerj  by  the  furtber  ob6er\'ation  tliat  similar  phtyot«nB 
might  arific  out  of  and  amund  vaccinatinn  cruiit«,  about  cuts  and  hke  injuriee, 
Ana  that  it  migbt  cnmplicate  pczRma,  BcabioH,  and  other  afTectionii,  and  vice  veraa. 
Ha  ncprenly  atatea  that  pedicuU  vere  abs^ni  as  a  rule.  and  in  hi«  Ati(U  (pL  zxiii. 
xxtr.)  ne  dijferentiatea  betveen  a  puitular  eraption.  which  i«  non-contagioua  and 
oftcn  atisociated  with  pedicuH  in  the  bead,  bnd  hiti  vc^ico-pUHtular  iuipcligo 
oontagio«a.  The  furmer  frequeDtly  ooaiplicntcs  the  latter,  he  suid,  and  ao  gave 
rite  to  oonfuuon.  On  tbe  other  hand,  J.  liutchiniton,  who  was  faniiliar  with 
Btartin'it  t(vu<hing,  figured  (St/<i.  Sne.  Afuis  n/  Stin  I}iaf*i*rn,  pl.  XV.  jcx.)  rnmmon 
tonioffiftu  jfrirritjo  alinoHt  univer«al]y,  but  "ftrolMhly  Aocidp.ntaity,"  jiaaociatod  with 
mflicalt  rapitis,  and  characteriiw>fl  by  the  fomiatioci  of  voHications,  which  dry  into 
Ihick,  dirty  puK  soabA.  Kstant  drawinRs  of  a  similar  eruption  secondarv  to  vaccina- 
tion  cruitJt  arf  alluded  to.  Me  tbougnt  the  eruption  produreable  on  an  irritable 
■kin  by  any  kind  of  local  irritntion.  and  thence  inoculablu  on  otliur  purtn  und  on 
Otber  penumn  by  eicrat<:hing.  Cuuiing  tu  later  tinitis,  Kadclifie  Cnn-ker  hold»  tliat 
no  line  cau  U-  uniwn  betwecn  tbi*  cpidcmic  f«brile  form  of  Ti]bury  Fox  and  ll»e 
ooioouin  non-febrilct,  moro  localised.  caaeM  of  le«  definite  course,  wluch  niay  faave 
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tboir  origin  in  thc  eflecU  ot  seratcliiag,  and  are  alway3  due  to  iho  inoculation  of 
conta^us//tM  indepeadently  of  its  source.  F.  J.  Tajne  cImracterUe«  the  lesions 
as  vesico-pustules,  and  states  that  Uie  original  source  of  infectJon  is  always  some 
kind  of  mjf/fWntion^  sach  as  the  pus  foniiation  in  pAdi^ruinsis  capitis,  old  vaccina- 
tion  ftcabs,  conjunctivitis,  otorrhoBa,  pumlent  rtiinitis,  ulcerative  stomatitU,  vaein- 
itiA,  fest^red  wounds  or  scratchea;  and  manf  of  theu  in  tum  may  be  aecoiiaary 
to  impetiga 

We  thus  Bee  that  impetigo  is  the  uame  given  by  most  authora  to  an 
erinition  of  superficial  vesicles,  venico-pustules,  or  pustulos,  ariaiug  Irom  the 
inoculation  of  correHjionding  contagiouK  «xiidHtiona,  aud  that  for  the  most 
part  the  veaicular  eruption  ciescribed  hy  Tilbury  Fox  is  not  dieti nguislied  tta 
a  Beparatd  afTection  from  the  primarily  pustular  pbases,  although  his  name 
impetigo  {porrigo)  cotUoffiom  ia  widely  adapted  to  iuclude  aH.  Duhring, 
!iowev«r,  distiuguisliieM  a  primarily  piiMluIar  iuipeligo.  It  uiust  be  clearly 
nn<leifiUKwi  that  in  ad<iition  to  the  priruary  cases  originating  in  the  aourcea 
detailed  by  Tajne,  othcra  in  sucoeasion  may  he  derived  by  direct  or  indirect 
iuocuJatioD,'  and  appcar  to  be  apontaneous,  t.e.  thcir  source  cannot  be  identi- 
fied.  Further,  that  Bimilar  eruptions,  geueraUy  pustular,  but  dilVering  as  a 
mlo  in  thoir  vridor  dissouiiuatioo,  may  appoar  as  complications  of  a  )iost  of 
pruritic  eruptions. 

Tlie  all-inipnrtant  Imrieriolngical  ajiper.i  has  next  to  be  cousidered.  It 
bas  been  eatabliaheJ  that  for  the  most  part  the  8taphylococci  are  the  eauBal 
{^ente  of  pus.  Other  organisms,  howover,  are  aiso  pjogenie,  such  as  the 
baeilli  of  typhoid  fevtr,  gliiuders,  tuberculosis,  aoft  chancrc,  actinomyco8ie, 
aud  SDuie  riDgworm  fungi  of  aniinal  origin.  In  1837  an  im[iortaut  paper 
hy  Bockhart  appeared  (AfonMsfi.  /.  prah.  Derm,),  in  which  he  proved  that  a 
form  of  impetigo  \vith  priiuarj  pustules,  generally  found  about  the  nates 
and  cxtrcniitic8,  and  often  8et:oudary  to  pruritic  eruptioua.  was  cansed  by 
8taphyIococci.  Hu  ri;gartUHl  funnn.'lB  and  By(*()rtis  aa  difTerent  forms  of  the 
same  disease.  Since  then  it  has  l>een  generally  taught  that  impetigo,  in  the 
vride  Bense,  is  a  8taphyloco(xia.  Soon  obsorvers  wcre  forthcoming  who 
allirmed  the  streptococcic  origiu  of  some  forms,  and  now  the  battle  rages 
over  this  difficult  problem.  Tlie  latest  author,  Sabouraud,  coutributea 
{Ann.  df.  Derm.  et  df.  Sffph..  1900)  an  elaborate  memoir,  in  which  he  inaiala 
on  the  utter  confusion  wbich  bas  arisen  from  not  recognising  a  distinetion 
betwoeu  the  streptococcic  vcsiculur  or  phlyctenular  impetigo  contagiosa  of 
Tilbury  rox  and  the  8taphylococcic  pustular  peripilar  impetigo  of  Bockhart. 
This  may  be  so,  but  putting  on  one  mde  the  latteT  eniption,  many  of  us  are 
stili  puzzled  to  know  if  we  rightly  include  with  the  apparently  spontaneous 
veaicular  forma  the  more  or  less  pustular  phaaes  ari«iug  from  the  various 
local  sourctss  detailed  above.  \Ve  mav  bere  note  that  the  organisms  in 
dispute  are  constantlj  preniont  in  the  skin,  and  l'ayne  HUpj^ises  that  "  they 
in  the  first  plače  cause  iullammation,  if  the  tiasues  in  which  they  live  are 
injured  in  any  way ;  then  growing  as  a  pure  cultivation  in  the  inflamed 
tiaaue  thoy  acquire  increaaed  pathogeuetic  properties,  and,  by  passing 
through  one  fociia  of  inflammation  after  another,  ultimately  acquiro 
Hufficient  virulenne  to  cause  suppuration  in  healthy  akin."  He  notes  that 
pus  from  deep  abscesaes  does  not  appear  to  produce  impetigo,  and  suppura- 
tive  acne  rarely. 

Impetigo  contagiosa  of  Tilbubv  Fox  (vrsicitlar  or  phltctenolar 
impetigo)  is  a  very  common  eniption,  occurring  espec.iaHy  in  children  and  in 
the  poorer  classes,  but  occasionallj  seen  in  adulta  It  is  auto-  and  hetero- 
inoculable  directly  and  indirectly,  sonictimes  quasi-epidenuc,  and  varies  from 

*  S,g.  hy  toirela,  ])illowa,  Vkahing  flaniieb,  uitiinkaaaBAra,  footliAll  jeritejB,  eto. 
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tirne  to  tirne  in  &«qtienc7  and  virulence.  Sabooiand  aflirms  that  Uiia  enip> 
tion  is  due  to  a  streptoccccus,  and  the  sune  vrhich  cauaes  erjaipeku,  thoogfa 
Uiuu  and  Scbventer  think  it  distinct.  He  points  out  that.  if  an  onUnaij 
btister  be  raised  on  ihe  skin,  bordlf  haa  ibe  resication  risen  before  il  is  in- 
▼aded  hj  micro-oigankuis,  and  so  it  is  with  the  impetigo  vesicle.  Tbe 
•tieptooooci  aro  acantj  and  diffioolt  to  cullivate  in  tbe  early  stagee,  and  an 
lapidljr  mixed  inlh  a  aecoadai^  staphjloooocic  infection.'  Kow  the  pore 
Btnptoooooi  impetigo  is  cbaracij^iaed  br  the  ernlutioa  of  txay,  uolaiett,  in* 
flanunatoij  papules,  which  rapidlj  vesacate.  or  of  dear  veaiclee,  of  a  uniform 
type,  witbout  relation  to  a  hair  follkle  and  unaocompanied  hy  any  marked 
ločd  disturfaance  of  seosation.  The  vmicle  remains  clear  as  long  as  tbe  causal 
Btrsptooocci  culture  continues  pure,  but  becomee  opalesoent  and  pnatular 
hy  leucocjtic  iurasion  consecutive  to  secondaij  Btaphjlococcic  infection. 
Seoondarj  inoculations  maj  contain  mix£d  organisms  &om  the  (trst  and 
fumiHh  primarr  \-eaico-pustulefi,  and,  if  the  seoondar}-  staphvlococci  in^iision 
1«  strong,  aren  trne  pnstulee.  The  vesicles  or  ^-Bsico-pustules  tend  to  enUrge 
into  dat  phlvctens,  attaining  in  five  or  six  dars  the  size  of  a  aiipence  or 
dulling.  onleeB  ruptured  hy  scratching,  vrhioli  generallj  occurs  proinpUj. 
Krea  then  a  charactenstic  extending  vesication  can  be  often  seen.  The 
pUjcteme  are  rarcij  fuU  and  pemphigoid  (see  Tilbur^  Fox's  AtUu),  »»ne- 
times  nmulate  a  vaccine  veaicle,  but  generali)'  are  flat  and  ooUapsed.  Ab  in 
ali  excentrically  apreadiug  erupLioua  ringed  or  maiginate  lesious  are  not 
infirequetitly  formed,  and  in  mre  caae  the  prevalenoe  of  tbia  t^r^to  iind 
their  cooBuence  produce  strikinglj  figured  picturea  The  contents  of  the 
phljctense  drj^up  into  crusts,  olten  with  a  Btuck-on  appenmnce.  If  the 
uontentB  are  seroua  the  crusts  uill  be  amber-coluured,  but  if  piiriform  more 
or  lesa  thick  and  deepl)*  cc^oured.  Tbe  iaolated  leaions  an  oflen  acantj, 
sometimee  copious,  and  the  cmsts  mar  bo  crowdod  in  parts  bo  as  to  fturm 
oonilueut  patchee  simulating  thooe  of  pustular  ecaoma.  The  fall  of  tho  crust 
leaves  a  ten]poTHTy  red  macule,  wbiL'h  disjipjjeais  ivithout  suarriug.  The 
initial  evolution  is  generallr  local  and  on  »ome  ezposed  part,  especiallv  the 
face.  or  in  the  neighbourhood  of  the  original  source  of  the  contagioim  exi)da< 
tion.  Theuce  it  may  he  inocuUtod  on  any  othcr  part,  jjarticularlj  the 
fittsers,  and  in  rare  časen  tbe  greater  part  of  the  tturfaoe  maj  be  iuvoh-ed, 
and  pamphiguH  be  simulated.  The  uiucous  membrane  of  eje  and  uoatrila 
maj  be  implicatetL  On  the  linibs  the  leaions  tend  to  aseunie  the  more 
formidable  aspect  known  as  ecfht/ma,  and  on  the  hands  the  veokatious  maj 
attain  a  latge  size  owing  to  the  tliicker  corucous  lujer.  I  have  aeen  n  bag 
of  aerum  haoging  from  a  finger.  Perianjnhia  is  not  uncommon.  Trua 
Btaphjlocoocic  incpculations,  sucn  aa  we  are  about  to  doecribc,  maj  alao  oocur 
88  compUcations,  e.g.  Buppurative  folliculites  and  even  funincleti.  Tho 
related  glauds  maj  awell,  but  rarelj  stippunit«.  Tilburj  Fox  and  others 
daacribed  an  in\*aaive  febrile  period,  and  a  natural  Khort  and  dufinitii  counte, 
genarallj  maeked  bj  the  auto-inoculjitinn  of  fnish  lenionH.  The  aflectiont 
nowever,  is  to  be  regarded  aa  priutariij  a  local  one.  I  have  tvrice  aeen  a 
acarlatiniform  ra^h  url^ut  from  secoudarj  iutuxicatiou. 

It  is  probable  that  the  so-called  ^tmjikvju*  neonatorum,  sometiOMI 
epideonio  in  Ijing-in  institutions,  and  a  coniagiout  " prmjthuju*"  obaerved 
bj  ManBon  and  others  in  tropical  regions,  belong  here.  Such  infeotiona 
own  obriouB  aouroee,  or  maj  be  upiurtuttj  gpontaneous,  and  thej  oomplioato 
a  hoHt  of  pruntic  eruptioiis,  aud  must  be  oanfullj  diHltnguiHbod  firom  tha 
original  troubli^.     The  ordinarj  locaiised  phaan  of  imp4>tigo  uontogioaa  an 

'  W»  moBt  nfcr  Ui«  rutler  to  8«boaniKl'i  m«uotr  for  m  dctcriiitloii  of  lib  »iMnUl  malhodi 
af  GBltirtticio. 
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distinguished  from  eczeioa.  by  the  succea^ve  evoIutioD  of  isolated  lesions. 
without  niarked  seusorj  diHturbaniie,  their  fcenilency  to  peripheral  estenaion 
and  the  formation  of  iimlier  crustfl  of  the  discharge  remain  eeroua.  Con- 
fluent  areas  preaent  a  real  ditliculty,  but  the  preseuc>e  of  typical  isolated 
loaioDB  uround  generally  affords  a  clue. 

The  iMrSTItiO  OF  BocKHART  ia  deacribed  by  Sabouraud  as  of  frequeQb 
cccurrence  and  as  an  entirely  distinet  morbid  eiitity  due  to  the  Btaphylo- 
coocns  aureus,  which.  unlike  the  streptococcus,  remains  uncDntaniinated  by 
other  organisma.  The  tjpical  IcRion  is  a  Biipei'Hcial  pustulo  ah  initio  of 
greeni8h-yellow  colour,  ceutred  by  a  hair,  aud  aarrouuded,  e8pBcially  the 
youut^r  ones,  by  a  red  areola.  Sucli  ptistulea  niay  be  of  aH  aia«  up  to  a 
pea,  or  even  the  end  of  the  little  linger,  and  they  may  be  disseminated  or 
crowded  over  the  whole  or  part  of  a  region,  C8pecially  hairy  regions,  Buch  as 
the  Bcolp  of  the  child,  the  moustache  aud  l)eard  of  mau.  They  may,  howevcr, 
occur  anywbere.  The  puBtiilea  teriiiuiat.e  in  (tusIb,  and  when  the  latter  fall 
the  orifiee  of  the  folHcle  appears  red  and  inflamcdj  and  a  deeper-seated  folLi- 
culitis  or  a  furuucle  may  result.  luocuLttion  about  the  nail  may  Bet  up 
I)aronychia  and  onychia.  Striking  characters  are  the  frequeiit  returns  of 
the  eruption,  ita  sudden  evolution  in  some  hours,  and  the  premonitory  pain 
in  tho  reiated  lyixiphatic  glauds.  This  eruptiou  cau  urise  without  obvious 
cauae,  or  be  sec:ondary  to  ali  norts  of  ti-aimiatiHins,  auch  aa  medicinal  plaatcrs, 
or  a  wct  dressing,  or  such  as  happen  to  wa8herwomen,  maaons.  and  printera 
from  various  chemical  substances.  It  can  also  complicate  pre-esisting 
affectiona,  such  aa  acno,  tho  impetigo  of  TUbury  Fox,  eczema  (E.  impeti- 
ginodes),  prurigo,  lupus,  etc.  This  impetigo  is  auLo-  and  hetero-iuoculable, 
but  there  does  not  seem  to  be  the  tendeney  to  excentric  sproad  seen  in  the 
streptococcic  impeti^. 

Diagnosis. — The  fundamental  dietinction  betweeD  the  ataphvlococcic 
pustule  devuloped  about  a  huir  follitile,  and  the  streptococcic  phlyctena, 
withfliit  ajtecifll  relation  to  tho  hair  follicle,  which  become«  complieated  by 
atap!iylococci,  and  hence  leads  to  inixed  infections,  bas  been  8ufliciently 
pointed  out. 

Treatmenl. — The  recommendatiou  of  a  multitude  of  remediea  usually 
aignifiea  dtfliculty  of  cure,  but  not  in  the  present  instance.  The  principlea 
are  to  <;'lean8e  away,  and,  as  long  as  new  formations  arise,  to  continue  to 
remove,  ali  infective  vesicles  or  pustules,  discharges  or  crusts.  The  latter 
ahould  bo  softoued  by  boric  acid  fomentatioDs,  carbolised  voecline.  carbolic 
oil,  and  BO  on,  and  tben  thorough]y  bathed  away  au  fjist  as  they  form.  Ali 
vesiclee  and  pustules  should  bo  ruptured,  and  tho  infective  exudation8  dis- 
iufected  and  removed  by  antiseptic  vrasbes  made  with  boric  or  carbolic  acid, 
or  the  biuiodide  or  bichloride  of  mercury,  and  such  like.  The  raw,  exuding 
areus  may  b«  dried  up  by  parasititiide  and  astringent  lotjons,  or  by  uiulls  or 
platiters,  or  lietter  stili  by  ointmenta  or  pastea  of  oxide  of  adnc,  to  which  2 
or  3  per  cent  of  aome  parasiticide  or  antiseptic  haa  been  added,  such  as 
ammoniated  meroury,  naphthol,  sulphur,  carbolic  ucid,  or  8alicylic  acid. 
llie  follovsiug  formube  will  sei-ve  aa  illustmtions : — Sulphate  of  zine  7 
grammea,  sulphate  of  copper  2  granmies,  distilled  water  Kiturated  with 
caniphor  and  hltered  600  grammes.  Make  a  lotion.  Use  to  arreat  early 
lesions  (Sabouraud).  Plunihi  acetatis  1-0,  acidi  Balicylici  2'0,  zinci  oxidi 
200,  adipia  500,  petrolate  500.  Infr.  ung.  (Dubreuilh).  Acidi  carbolici 
gr.  v.,  acidi  Balicylici  gr.  x.,  pasta  zinci  oxidi  5j.  M.  ft.  pasla  (Duhring). 
Hydrarg.  ammon.  gr.  xij..  ung.  zinci  henz.  ad  šj.  M.  ft.  ung.  (Tilbuij  Fox). 
Original  sources  of  infection,  such  aa  purulent  inllamniation  fironi  muoouB 
membraueB,  pedicuU  capitis,  suppurating  vaccinatiou  leaious,  etc.,  muat  be 
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vmght  for,  and  tf  thej  enet,  ciirecL     Lasti}-,  not  oiily  muat  direct  sources  of 
linocolation  be  provided  against,  such  as  acratching,  but  iudirecl,  such  aa 
fniled  toweU,  pillowa,  chair  and  sofa  coreringa,  capa,  football  jersejs«  imzore, 
and  90  on. 

In  thc  rarer,  more  or  lees  univcraal  casefi,  especiaUj  tboee  sometimes  eeen 
.  babies,  tbe  pro^osis  maj  be  gravo,  unleea  the  skin  is  thorougbIy  disiufected 
pralonged  antuc^tic  batha.    The  caae  baa  to  be  irealed  like  a  bad  baru. 


Ihpetigo  Herpetikormk 

Under  the  titles  Imprlino  furjxt\fdrmt  (HebniX  JDfrmatite  pustiUruse  cirrin/e  «t 

tneMrimif  (Itesuier  aud  Dojdd),  In/ection  pitruUnU  t^^vmfntaire  (U*]lope«uX  a 

rtmn  mftUdy  of  much  ^ravitjr  h«M  beeo  described,  charftcterised  bj  the  f<^>rmation 

t  saperficuU  pustules.  t^nding  eo  aruie  in  patcbes  spreading  eioentricall}-,  wliich 

iTaaBB  a  pvat  portion  of  the  skin  &nd  evolTfla  incefisantly  by  suooesaiTe  onthurets 

ipamad  l^  fever.     At  first  it  wss  snppofled  to  oocur  asclaBirelf  in  gra^-id 

ea,  like  herpet gmtaliom*,  bat  in  laterVears  it  haa  bean  d«Kribea  in  tromen 

kspart  fnxn  pregnaa<^  and  &lso  in  man.    The  emption  ha«  niany  analogies  with 

I  the  postnlar  phases  ol  dermatiti«  herpedformist  but  in  the  lattor  the  pastulea  are 

-  mcMtl;  formed,  offcen  Tery  rapidlj,  oat  oS  reeiclee ;  in  I.  herpetiforme  the  pustnles 

STotve  as  aocn.    Whether  tbe  emption  is  duo  to  a  pvnnnut.  or  toxaMuia,  or  a 

neorosii,  is  not  certain.     Kaposi  bai  publi&hed  some  stnking  portraits  {ArrAiv/iir 

DtrmaL  1887). 


1  m  potence.    5«  Stkriliit. 
Incontinence.    Stt  Ubcte. 
Indicanurla.    See  TJiunk. 
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See  also  DlOBSTION  AND  M^TABOUSM.  and  Stomach. 


TnK  t«nii  indigeetion  mrves  as  a  elaik  to  cover  a  uiultitude  of 
dy«pepLic  disorders,  aonm  of  urhiuh  como  thruughout  Iheir  enitre  courae 
noder  the  name,  othcn  onlj  so  long  as  olear  evidence  of  the  proeenoe  of  a 
distinct  morbid  leeion  ia  wanting,  constituting  the  primaij  cause,  and 
worlhy  of  considemlion  in  Lhe  light  of  an  iudividual  eutity.  ludigcstion, 
in  Lrutb,  appliea  aiiuply  to  B/mptoms  of  digeative  uurest  of  objective  or  aub- 
;tive  character,  denoting  preaence  of  a  morbid  condition  of  the  tisaues  and 
in  aome  part  of  the  alimentar^  sjBtesi  itaelf,OT  in  otber  sy0toms  of  the 
r,  and  n:t]cxly  iutluencing  digestive  organa  and  procceBea  througb  the 
diation  of  the  nervouH  sistem  or  tbe  circulation. 

Tbna  patients  sufiering  fmm  s^nDaptoms  common  to  early  Btages  of  gaatric 
oloer,  oaDc«r  of  the  stomach,  or  dilatation  of  that  orgau,  from  iho  resuJts 
pthat  neuraathenia  oftca  oocasiona  upon  the  procesaes  of  \k'\>uc  di^'eetton, 
^Iboae  of  a  goutj  habit  uiay  give  rise  to,  or  tliat  may  apriug  froiu  ctmugea  in 
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the  coni posit ion  of  the  blood  and  alteralions  lu  its  !*upply,  are  as  traly  the 
viflimB  uf  indigcation  as  those  aflected  hy  Himple  gaslric  catarrh.  Unlike 
the  majoritj  of  Jiaeaaed  typea  indigestion  cannot,  therofore,  I«  asBociated 
with  any  one  princijial  causal  agent.  Nor  caa  the  individual  sjmptoms  even 
be  considered  as  indicative  of  one  or  other  separate  pathological  condition. 
Functioual  Taults  and  organic  error  are  so  cloHely  and  intricatel^  conncctcd 
in  rcsiilt,  and  ao  8urely  exerci8e  some  influence  on  each  other,  that  where 
the  one  is  the  other  geuerally  exi3t8  aleo. 


Classification 


Acute. 
A.  From  f)rgftmo  Lesions. 


1.  Acut«  (Jfistritis. 

2.  Gagtric  Ulcer  (occa8ioually), 
a.  tiastric  Cancer  ,i 

B.  Ttirough  Nbi-voub  Influences. 

1.  C-orebral. 

2.  Špinal  LSastric  Crises. 

3.  1'eripherai. 
-  C.  Toireniic. 

1.  Autogenetio. 

(«)  Uni*mia,  Chola-mia. 

(6)  Aiito-toxrpraia. 
S.  Heterogenettc. 

(rt)  Atcohol. 

{b)  Chemical  Druga. 

H.  Subacuto  and  Chronic. 

A.  Fro"m  Orptnic  Lestons. 
1.  Siuiple  or  Cbruuic  Oastrilis. 

5.  Oastric  Ulcer  (ouciuioiially). 

3.  Onstric  Cancer. 

4.  DUatation  of  Htotoach  from 
Pyloric  Stenosis. 

ft.  OaKtric  C^i^^ho8i8. 

6.  Tnl>prcle. 

7.  Svphilis. 
8^  Veuoua  Congestion. 

B.  Functional. 
(L)  Of  Local  Origin, 

1.  Secretory. 
<h)  Acid. 

(1)  Hvperchlor- 
nydria. 

(2)  Ciafitrosvnsis, 

(3)  Hvpochlor- 
hydria. 

(ij)  Feniient. 

(1)  HypopepBia. 

(2)  Apepsia. 


2.  SenBory. 

(a)  BeDsation. 

(IJ  Hen.rtbiirn. 
(2)  Pain     after    or 
—  before    food ; 

Oastralgia. 
(0)  Sensibility. 

(1)  Tenderness     on 

prntsure. 
(S)  To      peristaltic 
movemeuts. 

3.  Motor. 

(a)  Hyperperi8talsi8. 

(b)  Hjpoperistalsis. 

(c)  Pyloriclnsufficiency. 
((/)  Pyloric  Spftsm. 

(«)  Ditated  Stomach. 
{/)  Oastroptosis. 
M  Delayea  emptjdng. 
(H.)  Of  Distftnt  Origin. 
1,  Cerebral. 

(a)  Hyateria,     Neunu- 

thenia. 

(b)  Hemicrania. 
S.  Spinal. 

(tt)  Spinal  Irritation. 
(6)  Some  casea  of  Sya- 
t«Tnic  DiHAatte. 
3.  Peripheral. 

(tt)  Iiiteatinal  Lesiona. 
(i)  Pelvtc  Disease. 

(c)  Pregnancy. 
{ti)  Entoroptoais. 

C.  Toxiemia. 

L  Autogenetic. 

faj  Unemia,  Chola-niia,  etc. 

(hi  Aut.o-intoxiwition. 

(r^  Uout  and  Kheumatism. 
2.  Heteropenetic, 

(a)  Aicohol. 

(b)  Druga  and  PoiHons. 


The  clasaification  of  casee  of  indiRestion  introducpd  aljove  muat  not  1»  rcgardod 
as  being  in  any  ■way  either  eihaustiTe  or  cotnplete.  Space  forbids  a  further 
elabumlion.  A»  it  staiids  it  is  meant  to  indicate  the  mode  of  origin  and  the 
iiature  of  the  primarv  causo  of  thw  various  chief  tyiK)a  af  indigcation,  a|mrt  fruio 
the  many  forms  in  vnich  more  tliaa  one  of  theso  factoni  co(.-xi£t.  and  frum  those 
in  which  diSerent  Hymptoni8  are  produced  by  sJmilar  causes,  Kvery  čase  of  in- 
digestion of  organic  FOUrre  mikst  necessarily  cxbiliit  some  disturbanoe  of  fucction. 

Those  disorders  of  digestion  which  are  purely  functionnl  from  the  tirst  mfty 
continoe  viihout  establlshment  of  any  organic  chango  for  some  length  of  tim& 
bat  if  very  prolonged  generaHy  induce  actual  changes  in  the  tissues  and  cella  oi 
the  Btomach  waUs. 


^ 


It  cannot  be  too  Rtronglv-  inftist«d  on  that  inriigestion  most  od  evory  occasion 
be  regarded  tnerely  os  a  n^mptoin,  not  ae  a  dU(^a!ie  to  bo  trmted  by  rule  nf  thumb 
with  routine  ramedies  aiid  stereotjped  tlienipeutic  iiie&aurfts.  Vi>w  oaseti  are 
identical  in  form,  origin,  or  pereonal  idiosviicra»y.  In  iimny  the  primary  souroe 
froiD  which  the  STmptoms  proceed  bas  nu  Jireirt  relationship  to  the  stuntacli  or  its 
digBBtive  prooenest — tbe  morbtd  syiiiptuni!i,  Kubjective  or  oojective,  esliibitod  \iy 
that  organ  depending  entlrclv  upon  irritutiun  of  thu  iicrvuus  tissue«  suppUed  to 
more  or  le&s  dutaiit  part^s,  uiid  coasequeut  aboormal  stimulatlon  reflexly  oonvt'y«d 
to  tlie  rastric  D6rvous  ineclmoism. 

Again,  cODstitutional  afleetion&  iiaay  be  really  ansuerahle  for  tlie  ix-currenL*e  of 
tlie  &ymptoins,  and  utiless  they  ara  dealt  with  along  with  the  trcatment  of  tho 
looftl  ooinplaint,  may  iiUiibit  suocesa.  In  ameniia,  gout,  chronic  dohilitating 
diaeaaaa,  httle  benetit  will  ncorue  unlcss  the  larger  leston  is  recognisod  as  the  more 
important  factor  in  the  managem«nt  of  the  letis. 

Anotber  t;Uu»  of  cbiuj  cmitesitis  to  toxtt;uiia  as  l\ie  catua  cautatu  ;  autogenetic 
iA6nproduoedby  ezoeiisiveabsorptionof  poiiMiious  product«of  intoitiiuil  fennont- 
atioo,  proteolysis,  or  putrofnctioo,  or  by  iuability  ou  the  part  of  tho  Uvur  to  reiidor 
Ih«  quantities  conveyed  to  it  innocuous ;  when  aroused  oy  prt^enco  of  the  results 
of  metabolism  in  the  blood-stream,  because  of  renal  inetKciencf,  or  of  biliary  items 
where  their  passage  tnto  the  bowel  is  arrested ;  heterogenotic  when  induced  by 
alcoholic  exce&s,  ur  by  iugcstion  or  iutroduction  of  varioua  gaslrio  itritiiut^  into  the 
stomacli  or  body. 

The  general  neuroses  alao  must  be  borne  in  mind,— hy8teria,  neurasthenia,  and 
nientAt  d^prefusion, — in  the  oonsideration  of  indige-HTton  ;  and  in  women,  the 
wonderfiil  inriuence  exeroi>ed  by  diseased  conditiim^  of  the  organ«  of  generation 
npon  difiestive  prootsscs,  especially  of  the  ovurica,  as  well  as  the  intimat«  connec- 
tlon  which  the  menstnial  functions  and  pregnt(ucy  benr  to  thetu. 

Stdll  anotber  point  wortliy  uf  atteiition  rt;latOH  to  tho  t«Ddency  tbat  esiata  in 
OMes  in  which  cortain  glandul^r  aecreLiuns,  for  wbo6e  real  sigoificance  in  the 
bDdily  econoniy  ve  are  stili  gi-oping.  linvo  bcen  arrestedt  or  altered,— aa.  for 
iutanoe,  the  nocretion  of  tbe  thyroid  gland  in  niyxccdema  nnd  goitro,  or  of  the 
ovaries  »fter  double  ovariotoniy,— t*)  the  occurrence  of  dyspeptio  trouhle«.  Hecog- 
nition  of  the  fault  und<^rtying  RUch  cases  wi]i  elucidat«  many  of  their  puzzHng 
B^nrntoniH,  and  indioate  the  iiKut  advantageoufi  line  of  treatment, 

Farther,  an  '*  dige-->tion "  si^itiea  ali  tbe  prooesHfii  hy  meanit  of  which  the 
nutritive  element«  of  tho  food  intniduced  into  the  body  are  adapted  for  abeorptiou 
into  the  circulatins  fluids  for  use,  for  assimilation,  and  in  metaboti^m,  ao  "in- 
dipestion"  may  be  held  to  include  maDy  more  recondlte  luorbidities  connected 
with  the  retnil  deiHirtinent  of  co-oi>erativu  proti »pliisuiic  conimeroe,  than  tbe 
vbole.salu  dtvision,  uealing  vi-ith  crude  uiaterinl.  can  otior.  From  the  tline  food  i> 
t^en.  up  to  the  evacuation  of  that  whicb  is  wa8te,  and  until  the  nutritious 
moterials  oeparated  from  it  have  been  Hnally  transfonned  into  celi  coniponents, 
or  paid  their  way  in  the  pn)duction  of  eneTgy  at  the  cost  of  their  own  de* 
conij>o5ition,  digostion  continuiu  and  indi^estion  is  nossible. 

Rubin'8  classitication  divideti  dyBuep8iati  into  ttiree  groups :  dyB)iopflias  fmm 
esaggeration  of  fuuction,  or  hypen)tncuic  ;  those  due  to  insutlicient  function,  or 
hrpoathenic  ;  and  those  cuutied  by  perversion  of  function,  or  gastriu  fermentations. 
^ujborn  reoogoiaea  organic  duteaite  with  constant  leaiona,  functional  dlneaie  witb 
vmriable  leaiona,  and  nervotu  afiections  of  the  stomach. 

Etiologv.— Indigestion  respecta  neitber  age  nor  MUi ;  male  and  feniale,  old  and 
youug  are  liable  tu  be  attackeu.  Both  age  and  sez,  however,  bave  some  induenco 
ovor  Ihe  incidenoe  of  the  nialady,  and  the  type. 

pKKDinpofiiHa  CAirHErt.— 1.  />t«(«rir.— UDdonbt«dly  the  cbief  sonrce  of  indim- 
tion  lies  in  errora  of  diet.  It  is  a  very  tllfficalt  and  bazardouii  matier  to  dran« 
what  constitutaa  a  dietetio  eiror  in  tlio  aniveraal  MD>e.  One  man'«  meat  is 
aoatberi  poison.  Uae  and  wont  within  certatn  liaiitH  in(lueuc<M  Ihu  queRttf>n. 
Habita,  occapalion,  temparanientf  constitution,  and  bodily  cunditiou  uiudtfy  tho 
ounoeptiun  of  wbat  may  be  approprintc  in  each  »eparate  caae. 

Idio«yncra«y  alao  ha«  to  M  rememliored, 

More  periona]  errors,  apart  from  thesp  contiderationi,  ooniUt  in  habitual 
omiiaion  to  pn>perty  maaticato  the  food,  in  bnrriM  lx>lting  of  makU,  immodorat« 
UM  ol  alcoholic  stimnlanta,  of  astringent  infuMons,  ict^oold  liqtuda,  or  over-hol 
drinka.  In  additian,  where  the  circunutance«;  of  the  patient  plaoe  ao  rtitriotion  iu 
tbe  way  crf  faia  or  ber  indalaciice  of  appetite,  the  cuntinual  enioymonl  of  higbly 
nioad  looda,  tfaa  innttioa  m  one  of  tlie  threv  prinuM^  form«  «/  focKl  ntuirii  out  of 
■U  pnporlaoa  to  t£a  otber  two,  wbetber  it  be  proteid,  cArtiohydrat«,  or  fat^  and 
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a  too  cloae  8equence  of  heavy  ineals,  tend  in  tirne  to  produce  dy<4peptic  svmptoms, 
eilher  from  local  quaiTels  on  tim  part  of  the  fligective  organs,  surieitecl  by 
eKcesa,  or  from  ij;cneraJ  conditions,  i'et)exly  causing  a  disoraered  state  of  the 
alimentary  tract. 

Indipestion  froru  long-conbinued  dietetic  error,  whether  it  be  due  to  peraonal 
misdemeftnourH,  to  conatituLiunfil  states.  or  to  en,  vi  ron  in  en  t,  chieHy  arises  from 
incongruity  bctww;ii  lhy  food  takou  aud  tho  phyHLcttl  ne«ia  of  tlie  liody  ; — the 
aiuuuut  o£  autivo  expenditure  of  muacuJar  energy,  by  iucliuation  or  of  iiiN.'esaity, 
correspoudijug  to  but  i>art  of  the  nutriment  ingest«d  atul  absorbcd ;— or  froiu 
un&uitable  charaot^rs  of  the  food  for  the  upkeep  of  function— meota],  sefretory, 
OP  trophic.  In  tliose  to  whora  circumstanres  deny  a  ehoiPe,  irregular,  untiuitablei 
and  inaufKcient  fomis  of  eostenanco,  btully  prepared  or  not  prepared  at  aJI,  oft«n 
initiate  chronic  indigestion. 

2.  //afri^i — Any  ill  effecte  whicli  nmy  foIlow  »uch  dietetic  errore  aH  are  enumer- 
ated  above  are  dependcnt  in  grcat  i>art  on  the  babitsi  of  the  individual.  Indis- 
cretions  in  diet,  productivu  ot  serioiis  disturbancL*  lu  thu  digestivu  vcunomy  of  the 
sedentAry  ocuupimt  of  au  ottice,  or  of  one  largcly  cuiifiiied  by  uuuu!i!>ity  to  the 
liouse,  may  prove  harmle-is  to  those  who  live  an  outdoor  lifo,  or  whoao  occupatioo 
oatttUs  a  considerable  output  of  phvKicat  energy.  But  c-onverse]y,  a  monotonous 
or  l«iroly  anfficient  diet  may  serve  for  one  who  ojpends  but  little  muscular  force, 
while  quite  inadequato  for  the  workor  and  a  sourco  ia  liim  of  digestive  diaorder. 
A  very  conimon  startiiig-point  for  indigestion  is  showa  by  porsous,  accustomed 
previou8ly  to  on  outdoor  life  or  muoh  opc>n-air  exercise,  who  take  up  thcir  abudo 
iutowns,or  enter  upon  contined  or  eodentary  occnpations.  The  dietetic  habit« 
formerlv  euited  t*>  their  circu instance«  are  t<K»  often  continued  under  theso 
changea  conditions,  aud  if  long  maintained  almost  CGrtainly  reiiult  in  ili-health. 

SVMPTOMS. — Ovfing  tO  tho  fact  that  many  of  the  cUnical  sigus  and 
8ymptouia  cf  iudigestiou  are  commou  to  luorc  Llian  one  of  ite  different 
type8,  perhaps  the  most  eimple  and  intelligible  cotirae  to  follow  ia  to 
^Bcuss  them  scriatim,  aa  they  fall  under  (1)  Seii8ory,  (2)  Motor,  and  (3) 
Fimctioual  groups. 

1.  SeTtsory  ST/mploms  comrum  in,  Indujestion. — Local  sensatiDua  of  clia- 
comfort  iu  the  etomach  are  geiierally  the  firet  aigna  given  af  the  preaence 
of  gastric  disorder.  They  may  otily  amount  to  a  vague  feehng  of  uneasi- 
ueas,  of  a  bali  iu,  or  some  apparent  weight  prcssing  dowii,  the  stomach ;  again, 
they  may  take  the  form  of  a  guawiiig  paiu,  peiniatlug  for  Bome  Lime,  aud 
U8ually  directly  related  to  the  luj^eatiou  of  food,  or  of  more  parosy8mal 
attacks  of  pain,  either  at  some  special  Blage  of  gastric  digestion,  or  in- 
depeudent  of  digcstive  proceesea.  Not  infrequently  the  Bubjcctivc  sensa- 
tion  of  pain  is  moro  or  leas  delimtely  coufiued  to  oue  point,  aud  cau  be 
located  by  the  patient.  In  the  uiajority  of  caaes,  however,  the  feeling  of 
uneasinesa  and  pain  is  ditTu&e  and  referred  to  the  entire  organ.  Another 
oommon  coniplaint  is  that  of  "  8welliiig  "  of  the  Btomach,  a  feeling  as  if  it 
were  great1y  dtstended,  and  had  too  little  accommodation  for  ita  bulk. 
Thia  inay  arise  fniiii  autual  disteuiuon  of  the  Ktotnach  with  ga«,  or  oocur 
apart  from  any  roal  dilatation  or  obstruction,  and  due  to  a  hyperoe8thetio 
couditiou  of  the  seuaory  nerve  tibrils  in  the  wall.  Patienta  uow  aud  theu 
deecribe  their  atomach  as  giving  thom  the  idca  of  au  ahaolute1y  iuert  masa 
or  foreign  body, — a  8ymptom  of  uervuuH  dvsi^psia  with  teniporary  arreet 
of  paristalsis  and  netTction,  where  the  nervea  of  the  Hurrounding  abdominal 
viacera  are  hyperfieasitive.  Sensationa  of  draggiug  dawu  of  the  atomach 
are  often  vcry  diatrcBsing ;  they  appeai*  iu  dilatation,  iu  gustroptoaia,  where 
the  pyloric  end  alone  ia  displaoed  downwarda — pjluroplosi«, — frequently 
with  floating  kidney,  and  where  peritouitic;  adheeiona  eiiat  between  the 
stomach  and  other  abdominal  organa  or  tiasnea 

The  relationahip  between  gastric  uneasiness  and  painful  senaationa  and 
the  taking  of  food  is  an  importaut  factor  iu  caa&s  of  indigestion.  These 
aymptamB  may  precede,  act:ompany,  or  follow  its  ingeatioD.      If  eoming 
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nfter  food  the  length  of  tirne  whicli  elapse«  l>e!fore  the  morhid  eenaitions  sot 
in  is  of  valiie  in  det«rmining  their  origin.  Wheii  distress  and  pain  occuj 
at  the  tirne  of  entij  of  food  into  the  stomach,  if  tbej  be  not  more  than 
alight  though  peraistent,  aubacute  or  chronic  catarrb  of  the  gastric  luucous 
membrane,  malignaat.  diseaau,  dilatation  with  incomplet«  emptyiiig  and 
fermenting  rosidual  cnntents,  or  irritahilitj  of  the  ner\*e-ending8  in  the 
muooea,  reseutiug  ihe  iutroductiou  of  new  material,  may  be  present.  More 
acute  pain  and  disconifurt  coincident  with  cutrauce  of  food  oocur  in  gastric 
uloer,  iu  casea  of  caucer  with  ulceratiou,  and  iu  hyj)era:athetic  nervoua  caaea. 
The  uaual  aite  of  pain  due  to  gaatric  difiease  ih  the  epigastric  region, 
ertccding  up  below  the  sternum  iu  ohronic  gaetritia,  of  a  radiating  and 
more  coutinuouH  character  in  cancer  of  the  pyloru3.  severe  and  strictlv 
circumscribed  in  gastric  ulcer,  but  associated  with  a  Himilar  amall  puiut\Il 
area  in  tlie  ba^ik  closo  to  and  njiually  a  little  to  the  left  of  the  eleventh  or 
twelfth  doreal  vertebral  spine ;  paroxysmal  and  localised  in  idiopathio 
gaatralgta ;  duU  and  more  diSiiae  in  nciirasthenia.  Cancer  of  the  smoUer 
our\*atur6  of  the  stomach  may  give  rise  to  paiuful  sensations  at  a  i$omewhat 
bigher  level,  of  the  poeterior  wall  to  pain  felt  in  tho  back.  In  dilatation 
und  gastroptosis  the  Iix»tian  of  the  pain  approachcs  ucarer  to  the  um- 
biliciiB.  Gastrulgiii  \vlien  caused  reflex!y  by  diseaae  of  otlier  organa  is 
UBually  located  in  the  epiga^tric  region.  but  the  pain  tenda  to  apread  over  a 
wide  area. 

Cardialgia,  a  8ymptom  commonly  deecribed  na  heartburn,  proceeda  from 
irritation  of  the  nerve  tcruiinationa  in  tho  liniug  membrane  of  the 
fEsnphi^ua  and  phu.r)'nx  by  hy(}eracid  cunteuts  of  the  stomach,  eructated 
by  antiperistaltic  action  and  initiated  by  over-stimnlation  of  the  gastric 
nervos  by  the  exceeaive  acidity  of  the  content«.  neartburn  is  merely  an 
ejEtensiuu  of  the  leas  detlnite  variety  of  pain  iuduced  by  exce68  of  acidity  in 
the  atomach  it^lf  to  the  (eaophagua  and  phiir)'nx,  whoee  ncrve-endings  aie 
more  sensitive  to  acid  stimuli. 

2.  Motor  Symptoms. — Tho  most  fre*^uent  result  of  disturbanco  of  gastric 
motiUty  is  delayed  digcstion,  from  wcakencd  pcristaltic  movcnients  of  the 
muBCular  coat  <>f  the  stoumch  wiill,  \vitb  sume  degrtx!  of  BtaaiH  of  ihu  cuntenta 
and  fennentation.  If  severe  or  protract«d,  actual  dilatation  may  foUovr. 
HyperperistalsiB  is  not  so  common,  but  is  met  with  in  irritable  ner\*oua 
caaes,  e8pecially  in  thoae  with  byperohlorhydria,  and  ooca8ioQally  is  ao 
pronounced  in  uharacter  timt  the  contractioua  are  pulpable.  Pyloric 
spaamodic  contractiona  are  of  a  siuiilar  naturu  ;  irritation  of  the  adjacent 
gastric  surface  by  acid  oontents  induoing  the  paroxyBms  which  are  frequently 
aoi»}mpanied  by  severe  cramp-like  paius  and  bumiog  sensatious. 

Vomiting  or  emeais  ia  directly  due  to  abnormal  motor  actiou,  but  is  U8ually 
a  RecQndary  reault  of  nerve  irritation.  Conaisting  in  panucysmal  gastric 
antipcristalais,  combinod  with  contraction  of  the  diaphragmatic  musue  and 
of  tliu  uiU9cU»  of  the  abdoiniual  parictes,  it  may  be  of  local,  remote,  or 
central  origin.  If  of  loeal  origin,  the  excitiug  uuiiae  uiay  1«  in  the  stomach 
oontoDts,  or  in  the  blood  Hupplving  the  local  nerve  gaugliu ;  if  remote, 
the  primary  source  is  U8uaUy  irritation  of  jMjripheral  nerve  fibrua  or  cella, 
of  the  abdomen  and  pelvis  in  pregQancy  and  ovarian  tumours,  of  the 
peritoncum  in  acute  peritonitis  and  iutcstiual  obetruction ;  and,  if  central, 
either  of  epinal  or  cerebral  origin,  frum  organic  leaion,  toKuimic  irritation, 
or  functinnal  ner\'0TiB  disorder.  Genprallv  sjie&king,  acta  of  vomiting  which 
itre  independeut  of  meals,  are  preceded  by  little  nauaoa,  and  followe<l  by 
f«w  if  auy  feeliugs  of  iU-liealth,  and  iu  whieh  tho  materiala  vomited  are 
of  uonnal  cliaractur,  or  uearly  so,  [)oint  to  a  fnnctional  cauae,  pcripheral  or 
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central,  uncomplicated  by  local  organic  discase,  or  br  morbid  changes  of 
local  function  induced  l)y  neurut-ii:  influeuoe.  Tlia  relationaliip  between  the 
taking  of  food,  the  kind  of  food,  tho  repiilarit.v  or  irregnlarity  of  occurrence, 
the  dcgree  of  nausea  crperienced,  the  character  and  amount  of  the  votuit, 
the  features  of  the  act  itself,  and  an  attock  of  emesia,  requireB  mreatigatioa 
before  the  true  aignificanc«  of  tfie  avuiptom  can  be  properly  appriiciated; 
in  addition,  of  course,  to  the  obtainiu  of  positive  or  negative  evidenco  as 
to  the  presenco  of  coinplicating  lesions,  which  may  po88ibly  be  to  blanie. 

Kuiuinatiou  or  mcryciam  is  aaothcr  motor  »yinptom,  and  ouo  indeed 
vrhicjh  ia  not  ao  uncommou  as  popularly  suppostjd.  It  may  be,  however, 
perfeotly  compatible  vrith  a  heaU]iy  atate  of  digestion,  although  tending  to 
ioitiate  sjmptoms  of  dyBpeptic  disturbance  in  course  of  tirne,  if  the  habit 
be  long  and  con8taatly  peraistcd  in.  WhiJe  met  with  in  certain  caeea  of 
indigestion,  particularly  iu  thoae  of  ueurotic  origin,  it  cau  8i:an:ely  be 
r^rded  as  a  tnie  morhid  Hyinptorn  of  <5yKpop8ia,  but  rather  as  a  more  or 
less  abnormal  habit,  ofteu  begun  in  curiositj,  perceived  to  be  not  unpleaeant, 
repeated  too  frequently,  and  t]ltimately  foiind  t^j  have  becoiue  a  necessarj 
cuatom.  The  habit  bas  arisen  from  imitation,  as  in  Kbmer'8  čase,  and  has 
beeu  Iraccd  in  a  fcw  inatanced  to  hcrcditai'y  intlucnce. 

3.  Funclional  Svjm  and  Si/mpio?n3. — These  denote  the  numerous  errors 
of  secretorj  and  digestive  power.  The  methndH  of  exaniining  the  contenta 
of  stomach  and  the  significance  which  attachea  to  their  results  have  ab-eady 
been  fully  diacusscd  in  an  earher  artide.  It  will  euftice  hero  to  introduce 
a  scheme  of  clasaiOcatiou  iudicative  of  the  relationahip  between  altered 
charactere  of  the  atomacb  contenta  and  indigofltiou  in  many  of  ita  forma: — 

ClASSIFICATION  of  GaSTRIC  CONIHTIONS   WITQ  REGAKD  TO  THE  CnAKACTKIta  OF 

THE  Stomach  Contents,  Cijemioal  and  Phvsical 
L  Acidity. 

A.  Noritud.— In  liealth  ;  licpatic  d^sjMJpsin;  csticot-  of  cardiHC  orifioe 
Biid  (i-sophftgus  ;  oMRJons  ;  nervous  and  ftna^mic  dy8popsia. 

B.  Hypt>rfM:idjty.— I.  llyfIrochloric  acid  inci-eased. 
In  giMitric  ulcer,  and  erosions  ;  from  nervous  causos  ;  in  nome  cases  of 

dilated  ntonmch  ;  occasiona1]y  in  cAncer  follovnig  uker. 

S.  Rydrochlonc  acid  dintiniKbed ;  organic  acida  in- 
creased. 
In  cancer  of  the  pylurua  and  pvluric  region ;  dilaiation,  of  the  stomach ; 
uervouH  dyK[)(:ps)a;  the  iaC«r  stages  of  gnstric  ulcer;  chronic 
catarrh  ;  atoiiic  Hysi)opsift. 

C.  Hyperfieidity. — 1.  VVithout  organic  acid  fermentation. 
Hypoi..lilorltydria    without    fermentation  ;    at    beginning    of    acute 

gaatritiH,  or  during  convalescence  from  it ;  cancer  of  the  stomach 
{rarely) ;  cirrhosis  vontricuH ;  during  acute  or  chronic  febrile 
and  cachectic  disarders  (on  occasion). 

S.  With  organic  »cid  fermentation. 
Chronic  catarrh  ;  atrophy  of  tlie  inucou.s  mumbrane ;  cancer ;  »■axy 
degiMicratiou  ;  cirruoais  :  auutti  fcbrilu  discas^u  ;  tlilated  Htouiacli 
without  prououncod  stoais  ;  phicgmonous  gostritis. 
IT  Digeetive  power. 

A.  Nonnal.— In  Health  -  gastrio  ulcer;  nerrouB  d7fipep6ia;  many  oases 
of  iBsophagflftl  and  cardiac  cancer ;  early  catarrh. 

B.  IncreasM.  —  Uastric  ulcer;    nen-ous    hyperchIorhydria  ;    often    in 

diabetes. 
C.  Diminiahed. — Cancer  o£  stomach  ;  chronic  catarrh  ;  aton^  ;  dilated 
stomach  wiih  ciitarrli;  nervous  dy8popsia;  acute  gastntis;  acute 
fovcrs ;  cirrhosis. 
m  Length  of  iitay  in  stomach. 

A.  Normul— Iti   health  ;    gastroptosis  without   obstrucUon  ;    nervous 

dy8peptiia ;  gastric  ulcor. 
R  Shortened.  — Hypercblorhydria  ;   hynerperistalai8  ;    inaufficiency  of 
pyloru8 ;  gaatric  uicer  (rarely),  diabetes. 
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C  LeagUMoed.  —  1.    Duniiuafaed    poriitelaii.      Nernu    iIjiiimumm  ; 
tmaoBt ;  diUution  :  pjloric  steiKsb :  ciaitrie«  oC  o)d  slceis. 

S.  Decreued  p(>v«r  of  digcstioa.— Oumr ;  chronic 

«ad  Atrapoic  cntAn-b  ;  acat«  nstritia. 
3l  Prou  both  OMsea.— Cirrhosis  i2  sfeonadi ;  dil&l«d 
stoouch  with  cmturli ;  matija ervoBi  djmgpaM ; 
fajpenecretioa  (6nid  renuuninit  tn  fi-um  of  gmnnc 
jvioe.  BOt  uf  focidX    Ckncer  at  Uiter  nage^ 
IT.  SpaetSc  »nivit/  (&fler  filtrmtkin).— 1.  NommL    Aft«r  a  mod  lOlo-lOM. 

£.  iDoreased.     HfpermciditT  1090-f- 
3.  Lhmini&hed.     Hyperaciaity  lOIO- 
T.  Blood,— 1-  Bright  red,  copioos,  ooftfutahle.    G&jimc  iilcer 

S.  Darkn-.  oopious;  mittaaC     Gutric  uloer  or  cancer ;  duodcnal  ulccr 
<r»rely). 

3.  Bri^t  nd  or  brDwn,  snuUer  amoant 
Oartiit  «ranoo%  cfaraoic  nlcer,  witli  w«ak  cicatnx  ;  aciito  gastritu ; 

hepatie  oonsestaoa  ;  renoos  en^orgviiMmt. 

4.  **  Coffbe  ground&''    Cancer,  eapecudlj  wiUi  atony  and  dilatatioit. 
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iltaiirrnnin  CMi^raine,  Megrim,  Sick-heftdache). — The  subjeet  of  megriiUt  its 
natnre  and  signitii-ance,  to  be  adeqaately  dtvti-sfied,  wou]d  re<)uirci  a  voluni«  to 
itaetf.  Tb«  oDestioci  whether  hemicranial  attacks  are  cpecim  of  itpn  e-tomadoea,  as 
advancedbjr  Li\'eins,  areanto-toxKii)icinorigiii,arecaiiMdby  both  of  th«se  facton 
in  cotnfaination,  or  derived  from  various  other  su$rgest«d  sourcei,  boasts  d  bo  ex- 
toudii'« a  literature aud  bas  been  sodi Vf?rM>lv  ani^vered  tbatit  iHhopdeMtogofnlljr 

,  into  it  benet    To  the  writer  Uie  luoai  probaule  tbcory,  aod  tt»  ooe  capable  of  tfae 

[^vidast  appUoatioo,  ascribes  the  oxcitinf  cau»e  to  a  sudden  OT«r6ow  «  abnonnal 
penre  forc^  siniilar  to  tliat  which  occasions  epileptic  seizuret,  bat  expend«d  upon 

.•enaorj  and  fonctional  nerrous  mccbanums  in  lieu  of  motor  areas,  iiMit«d  thereto 
bj  Um  preMUoe  of  poisonoos  sobstancos  in  the  blood,  the  prodacts  of  insuilficient 
metabcuimi.  whicfa,  when  tber  attain  to  a  oertain  proportion  in  the  Uood,  initiate 
m  oritical  p&TOKTsm,  foltowed  Dy  a  longer  or  shorter  period  of  qui6scence.  &I«^m, 
aBOciated  irith  gouty  habit,  is  eiplioable  on  simiUr  groands.  VMit>D  intimately 
«oniiect«d  in  women  with  the  meiutnial  functioo,  the  periodical  stimuliis  to  th« 
nervoBS  STstem  thus  nfionled  aolfioes  to  liberat«  aay  morfaid  sarpttu  ol  Derre 
energ/,  in  oonjnnctiun  witb  the  asual  ooncumitant«  of  Buch  cmbs, — ooastip»taon 
and  MMite  degrse  of  auto-iiituKtcation.  Long  niade  a  acapegoat  in  megrim,  the 
Uver  is  more  probably  a  companion  in  misfortane  than  an  organ  nieriting  blamo. 
Tbe  sjrmptcms  Acctimpanyin^ attacks  of  tnegrimaremoctvariable  in  cfi&mcter; 
praoticallT  the  only  features  vfaicb  are  conKtAntly  preaentad  being  the  pAroxy«mal 
natare  of  ocfmrrence,  the  entire  absence  uf  conate  srmptoms  thronghoat  tbe 
intervali,  and  the  intsnse  feeling  of  uaiueB  produced  tiuring  the  latcr  KtagM  of 
the  attack.  Henncrania ;  ocular  disturbaDcea,  meh  as  bemianopaia,  scotoma,  and 
bul)j«ctive  perception  of  apparerit  visual  objeeia,  oolonred  or  uncoloured  ;  mental 
ronfiuion,  parsEthetdc  trpaputma  on  ono  side  of  the  body.  and  post-paiuKvsmal 
mrvons  pnenomena, — aphuio,  temporar^-  loas  of  u)eDiory.— maj  severally  be 
preaent  or  abeenL 

Vomittiig,  or  Boiue  otber  furiit  of  criiical  evacnation,  nsiially  intervenee  before 
mbtidenoe  of  an  attack  ;  but  this  i«  not  invariably  the  cue,  the  nauaea  aometimM 

'  diMppeariDig  irradua]|y  apart  from  Actunl  crisis. 

ruttulfnt  D^KpfpMa,—(iiutric  thitulenci*  may  beof  twD  kinds:  either  tbe  remit 
cf  fermentativepntcrases  takinfi  ploce  in  the  cotit«nts  of  the  Htomacb,  or  of  nemnii 
Drigin.  When  lennentntion  oi  fuod-BtulTii  couslitut««  tbe  »ource  of  tbe  gas  there 
iuualtyc(jcxitita  a  lack  of  h>'iir(x:liloric  iu.-id,»ccrelioii  of  which  hiisdiuitnished  owing 
U>  catarrb  of  the  gastrle  ujucouh  membrane.  atrophy  of  its  cells.  or  uervous  in- 

,  hibitory  aotioit ;  and  tbo  t«i)deiicy  towards  gaceous  evolutinn  i<,  incrvaaed  iit  eaob 
iiutancv  if  sočno  degree  of  stagtiation  of  the  gastrii?  conU<ut«  ia  abo  prcsent. 
Flatnlenco  of  tbis  nature  corraKpondK  in  degree  nxkd  In  charaoter  with  the  varietv 
of  food  ingrat«d  ;  th«  more  readilj  fennentMdble  the  food-atufl  tbe greater  the  ebul- 
lition  of  gaM.  Sluiuld  the  itomach  he  dilatad.  and  rasidual  remnanta  from  fonner 
meaU  be  left  in  it  after  tbe  nonnal  tinie  of  eraptying,  whilB  the  proportion  of 
fajdrocfakiric  present  is  inKufficicnt  tu  preveat  lermentation,  the  »yroplom>  of 
utnUDoa  infty  obtain  irrespectivu  uf  nicnl-time  or  form  of  food.  Tbe  gaa  prooaed- 
Ing  from  fermentative  proc«sM»  griiemlly  (»OiMSseB  an  odour  corTesponding  to  the 
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nature  of  the  procesa  produt-iiig  it ;  is  most  abuuilatit  aftcr  tho  insestion  oF  farina- 

COOU9  ftKiJs ;  aiid  ia  iucrcii»ed  by  the  iu.lTiiiiiistrutiou  of  nlkalies.  In  rare  insUmcea 
the  preitcoee  uf  innrsli  gas  lias  been  detected  by  its  igiiitian  on  contact  with  a 
flanie  of  the  mouth. 

In  niany  exaniples  nf  purply  nervous  dysp0psia,  i]nassodat«d  with  fermentative 
prooesses,  fi.yriint{'rm.s  of  Itntulence  are  often  met  wit)t,  astonishing  in  the  volume  of 
casevolvod,  Ilere  the  formation  ot"  gas  in  independent  of  the  character  and  the 
ingcAtion  of  Eood  :  the  aaa  itseU  is  <Kl(mr]i'a!i.  ta.4teltr.ss,  h  apparently  expellecl 
flrithout  eftbrt  or  niUL-h  uiscojiifurt,  and  iiiay  b«  dui;  either  tu  escessive  ['ntranci: 
of  carbonif  acid  yits  frotu  Uit;  blood  atreain  into  the  atoiuavh  cavitj,  owiiig:  to 
..JibnorEuul  iici-ve  at-tion,  or  to  cxpulsion  of  atmospheric  nir  previuusly  swaUowed. 
deod,  air-9waIIowinc  anrl  eructnting  fonns  a  special  type  of  neurotic  iudigestion. 

Jtuivtestiort  in  Dilatutifnt  of  Ou  Stomtir/i. — Tho  di^ci-ee  of  (lllatution  preseot 
modiHoR  t.hi,'  churacter  of  tUo  8ymptomB  showii.  In  irimor  fonns,  whi^re  onlarge- 
nieiit  of  tho  etomach  scarcely  aniounts  tu  trne  dilatation,  the  inff/atlna  of 
Elvald,  charactenstic  syinptom3  iimy  Ise  alisent,  oiily  a  few  of  the  sigris  common 
to  chronic  gastric  catarrh  of  mild  typti  attraotiiig  notice.  W]iere  the  degree  of 
dilatation  in  iriore  pronounued,  s>'uiptoiiis  ludlcativc  uf  du1ayiMl  etuptjdng  of  the 
atomach-continits,  of  atJisis,  and  fernientative  prof&isci  iu  tlic  rcaiduuin  U>ft  in  tlie 
viscus,  appear  iu  most  instance.H.  Ilut  it  is  of  imnt>rtjiDce  to  i*cuieuibcr  that 
the  syniptonis  preaeuted  by  the  poissessors  of  a  dilated  stoinach  vary  diroctly  with 
tiiB  cause  of  tne  dilatation.  ViHicro  the  conditioti  has  ariišeu  as  tlie  svequcl  of 
habitual  over-distonsion  of  tlio  omin  witL  food  or  wLth  (3uid,  leading  uUiinately 
to  los8  of  luUKCular  tone,  tlie  chief  lault  lies  not  ko  mudi  iu  loss  of  ciigvstivo  power 
as  in  defectivo  niotihty  ;  where  cHIatAtion  fonows  atoiiic  dyspeiwin,  uittir  loiig- 
coutinued  chronic  catarrhal  nonditions  ha  ve  injtired  both  the  8oci-etory  and  motor 
functions  nf  the  stomach,  stiisiM  of  the  content-s  is  a^gravatod  by  deticientdigestive 
propertie-s  ;  in  thft  liy  no  uicilu«  iufret|ueiit  examplej!  of  dilatation,  to  ali  appearance 
8ole]y  dup  toenfcobled  reailieiiceand  niotiIity  through  lack  of  eliicient  nervous  con- 
trol,  a  most  incongruous  .series  of  aymptoins  may  be  pre&entetl.the  ordiuai"y  »ymp- 
tomsof  a  dilated  HtoMiach  Ix-ing  niasked  by  some  of  tlio  umny  pob^aible  in  nervous 
dvspcpsias  ;  and,  lastlvi  wlicro  dilatation  of  the  siotnaoh  dejMjmU  upon  a  stsiiosis 
of  tfie  m-loriL'  orificx!,  Oie  8yiiiptoms  and  .sigiis  correspoud.  In  additiun.  it  should 
be  furtlicr  raentioned  that  the  siens  acconapanyinc  gostvic  dilatation  frora  pyioric 
steiiutiis  vary  with  the  nature  of  tne  constriction.  Oniitting  eonsidemtioii  uf  cancer 
of  tlic  pylorus  at  present,  simplo  hypertrr)phy  of  the  pylnric  museularand  cx)n- 
uective  tis-su«  coats  may  lead  to  narmwing  of  it«  bimen,  and  prove  a  hindrance  to 
the  esfap«  of  stomach  contents,  and  contracture  of  cicatririal  tissue  over  the  site 
of  an  old  ulc^r  acts  8iuiilar]y.  Occasionally  hyoeracidity  of  th«  gaatrir  cont«nts 
leadij  to  teDjporary  »pa^^modic  closure  of  the  pyloric  sphuicter  by  reason  of  irrita- 
tion  of  the  nun'e  (.tnditig^  in  tlio  gatitric  uiucous  membrane;  and.  i£  frequeutly 
repeate*!,  dilalutiun  of  tlie  stoinach  iiiay  bc  a  result.  more  espevially  where  per- 
sistent  itritiition  and  cotiKe()uent  contracture  has  inducod  au  actual  liypertropliy 
of  tho  pyIoric  tis-sue. 

AnalyfMw  of  the  gastric  content«  in  ca.seji  belonoring  to  these  sevoral  dassea 
genera!ly  jneld  charaett^ristic  pointa  of  diflerence.  Wherever  fttasi«  aocompanied 
by  loRB  al  poptic  puwcr  and  defieiency  of  hydrochloric  acid  Uoa  taken  plaoe, 
esamination  of  the  contents  afTonis  evidence  of  an  oxort&s  of  organic  acids  of 
fermontative  processes,  and  of  decrea.sed  digestive  activity.  Should  tho  content« 
be  obtainoil  fniin  a  dilated  atoiuach  of  nervouB  origin,  or  followirg  upon  cicatricial 
pyloric  ol»»truclian,  they  niay  provc  to  couliun  hyiJruchloric  acid  in  normal  or 
escessivu  proportion. 

A*vxmUiI  mth  Dis/ttnfvm^Ht  n/  Ahdominnl  Vucvm. — This  variety  of  indige^tion 
is  funy  treatr-d  of  eifiewliore  (Gastroptosis,  Enteroptosis,  rioatiog  Kidney),  and 
need  not  lie  furthor  alluded  to  hens  except  to  emphaiiiHe  tlie  possibiUty  of  dy8- 
peptic  symptom8  arising  from  such  leaions, 

(Ksonhageal  diverticula,  congenital  or  acquired,  may  pivo  rise  to  very  pro- 
nouncoo  svmptoms  of  indigtiHtion,  attended  with  great  dirticulty  in  diagnosis. 
The  Ppecial  fcaturas  shoivii  i)y  such  otuscs  chiefly  consist  in  sudden  acts  of  regurgi- 
tatioii  of  food,  unaitsociated  willi  nausea  and  the  ot'dinary  phenomena  of  emeais  ; 
the  riiKurgitated  material  dilTering  in  coniposition  froni  gaatric  cont^nt.s,  lacking 
liydroc)dori<;  acid  and  pepsin,  altfmugh  freniiently  of  acid  rcaction  from  tlic  prf- 
sence  of  organic  acids  of  f^rniontation,  and  jis  a  rule  iucludiug  portioiis  of  food 
swallowed  ftonio  tirne,  sorae  day8  evon,  boforehand. 

Enougli  haa  already  beeu  »aid  aa  to  the  factors  which  bave  a  part  in 
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caasing  the  appcaranoe  of  djrepeptio  BjmptoioB,  and  who8e  origin  iiiuat  be 
eought  for  claewhere,  to  iadicate  the  ueceaaity  of  careful  investigatiun  in 
ali  jMDMible  directinnH  before  a  tni8tworthy  dia;^io«is  uan  be  arrivoii  at. 
This  mattor  U  so  iraportant  that  it  niay  again  be  insisted  on,  that  recog- 
nition  of  the  probabic  esistenoo  of  a  pruaary  causo,  and  appreciation  of  ito 
truti  uaturc,  are  of  more  valuo  iu  connection  with  indigeation  than  the 
greatest  ramiliarity  wilh  Lhu  looal  ByiuptotUH  coiumun  to  iL 

Trkatmbnt. — In  fow  conditions  is  an  intelligont  and  rational  iiercap- 
tion  of  the  olose  relationship  betweeu  cause  and  eCfeot  so  valuablc  oa  iu  the 
troatmont  of  indigeation.  And,  turthor,  owing  to  the  fact  that  tho  cogno- 
men,  iiidigesLiou,  refera  to  sjmptoms  of  varied  orij;iu,  althougli  ii  n»ay  be 
similar  in  charauter,  it  ia  of  the  utmost  imiHirtance  to  iiHcerlJiin  the  nature 
of  the  trne,  as  compared  with  the  apparent,  cansQ  which  produces  the  eflbot, 
before  any  saUafactory  and  eflBcient  course  of  treatment  ia  decidcd  on. 

Simple,  poasing  attacka  of  inild  iudigestion,  ariaiug  from  brief  and 
t<mi|»oran"  i^iror«  of  diet,  of  habit  or  circumstaiic«,  Jind  chariicleriBed  by  ihe 
HVuiptoius  (joiumun  to  slight  gastric  catarrh,  rL'jidily  subside  if  a.  Ught  diet 
1)0  ordered,  the  esciting  caiise  not  repeated,  and  thi;  Ik)WcU  freelv  uioved 
with  one  or  other  of  the  milder  purgative  druga;  if  thoviglit  adviaable, even 
if  only  as  a  "  placel>o,"  a  gastric  sedative  raay  be  given :  one  of  the  different 
forma  in  which  biarauth  is  prcpared,  wich  or  without  alkalino  carbonatea. 
The  uiain  iudication  litis  in  atop^iago  of  the  direct  sourec,  Ught  diet,  never 
^taken  in  large  bulk  at  one  tinie,  and  froe  evacuation  of  the  Imnrel. 

Acule  cartes  of  gaatric  cjitJirrh,  due  to  alcoholic  eicess,  to  severe  local 

inflammation  from  irritating  articles  of  food  or  toxins,  or  occurhng  during 

the  course  of  subacute  and  chrouic  attacka,  eitber  from  the  principle  of  the 

suminution  of  atinmli  which  in  these  oaaes  aucruu  from  long-oontinueit 

^etetic  irritation,  or  from  ingestion  of  more  than  U8ually  irritating  material, 

jnelit  most  from  prompt  emptjing  of  the  stomach,  by  giving  an  omotic, 

if  indeed  nature  bas  not  antieipated  this,  and  from  exbibition  of  a  rapid 

,purge,  saline  or  uholagogue,  to  rid  the  inteatlne  of  toxic  boiliea.     Milk  and 

lopa — no  alcohol,  tea,  or  coffee,  no  vegetablea  or  fruita,  oooked  or  raw — 

[ahould  form  the  diet,  given  ever7  two  or  three  hours  during  the  day. 

[Vater,  oold  or  hot, — ačrated,  vnth  or  without  potash  or  soda,  or  mixed 

rith  the  milk, — iuay  be  taken  aJ   Hbitum  a»  ta  found  agreeable.    Tho 

gastric  diatreaa  is  best  relieved  by  the  api>lication  externally  of  heat 

[or  of  a  mustard  plaster.     The  common  coincidence  of  dufxlenal  and  acute 

gastric  catarrh.  Icading  to  catarrhal  jaundico,  should  be  kept  in  mind,  and 

the  aduption  of  m«asurea  apprupriate  for  the  removal  of  tbia  coudition  in 

addition  to  thoao  directed  againat  the  gjiatritis  vrill  often  prevent  thia 

SGquela. 

As  fc'W  uusca  of  mild  indigcstiun  of  brief  durution,  or  of  auute  gastritta, 
'ftre  due  to  more  than  a  temporarv  intlanimaliou  of  the  giu^tric  nmuoiut 
membrano  from  irrituting  food-sLuHii,  or  tfK)  liir^e  nuuds,  tbe  maJority  are 
bost  tr^uitud  by  regulation  of  diet  and  liabit,  and  liy  giviug  tbe  stomach  u 
period  of  comparative  rest ;  the  leas  medicine  used  the  bettcr. 

If,  bowcvor,  auah  attacka  are  accompanimenta  uf  more  general  mnrbid 

conditinuH,  auch  ils  HUH>iuiii,  chloruuirt,  goni,  valvular  biuirt  dtneuM>,  purtiil 

>b(itraotiou.  and  neuranthoniii,  il  in  not  »ufliriont  to  tnuit  them  alone  apart 

llogother  from  tlie  reaUy  moro  im{xirtant  geucnd  leeion,     In  tnitli,  undor 

|,tbMe  droiimstancca  it  itt  more  difliculi  to  troat  tluMu  etuooAa8fully  at  th« 

time,  vrhile  they  diMfiIay  au  inimousely  groater  tondency  to  recur. 

But  it  ia  in  the  chronic  and  protracted  Hubacule  type8  of  indigeation 
that  tho  question,  Whioh  line  of  troatmont  ia  pro]>or  for  adoption  \  oomos 
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to  be  Iianlest  to  aunvver — that.  the  impurlance  ol"  reco^umuf^  Lhe  uatiire  of 
the  primary  aource  of  the  ovil  ranks  higheHt.  For  hore  vicious  circles  havo 
uaually  been  estaliUshed.  Iteciirriug  attacks  of  simple  or  acute  gosthv 
catarrh  have  led  to  chronic  inflaiuuiatory  chaages ;  doticieut  peptic  digeation 
to  iuteHlinal  djaturbauci; ;  diiuiuialiud  alNa<:ir|jtioii  of  iiutrimeut  to  metaboUc 
errttr,  to  anatiiiia,  gout,  inertia,  and  nervous  dohilit}' ;  or  mutatiji  vtutanduf 
ansemia,  gout,  rellex  intlueucGs,  and  neurasthenia  havo  induood  dy8peptic 
ajrmptoms.  Whethor  the  iiidigestion  procede  the  other  conditioiiB,  or  per 
contra  urise  froui  them,  their  cocxi8teDcc  uggravatoe  both  lorms  uf  diaeasc, 
and  dir«at  treatnient  of  Lhe  oue  is  ofleu  injuriouB  to  tlie  other. 

Tho  problem  then  to  be  milved  is  whether  it  wnidd  I«  l>e8t  to  deal  first 
witli  the  djspeptic  conditiou  or  with  the  moro  j<eueral  error.  The  an8wcr 
dopeDds  largely  upon  tho  prcscucc  or  absenoc  of  organic  leaion  in  the  gaatric 
muooBa,  upon  whethBr  the  processea  of  digestiou  aro  acluall)'  amisB,  or 
only  subjectivelj  annoying ;  whether  tlie  general  or  tli«  lotsal  uondition  U 
the  more  important ;  and  upon  the  greater  Ukelihood  of  Ijenefiting  the  one 
l)y  preliiuiuary  attention  to  the  other  than  vice  i*er*ci. 

Alkalie«  given  before  ineals  tend  tu  increase  the  acidity  of  the  giistric 
oonteuts  after  them  ;  dilutc  mineral  acids.  too.  act  coaver8oly.  Given  with 
or  after  foud  t]iey  exactly  reverae  their  actioua.  The  etlect,  however,  of 
alkalies  given  with  or  after  fuod  in  lowuring  the  aciditj  of  lhe  Htuuiach 
conteut8  is  piirely  equational,  and  exactly  corresponds  In  degree  and 
duration  to  the  amount  introduced.  If  sufficieDt  tirne  elapses  beforo 
emptjiug  of  the  stomach  tlio  decroasc  may  becoiuo  uierease,  tho  prcscnoe 
of  the  alkali  im;iting  an  uuhanced  Hccretiou  of  hydrcKjhloriu  acid.  As 
the  Becretion  of  this  aciid  is  govcmed  by  the  lorce  of  the  exciting  stiinulus. 
and  displajB  an  intimate  connection  with  the  degree  and  character  of  "fastric 
acidity  prosent,  tho  iatroduetiuu  of  nlkalios  iuto  the  Btouiach  calls  for 
greater  aeeretioii  of  acid,  of  aeids  or  lesa. 

Alkaline  druga,  theriiforo,  given  to  queU  acidity  in  reality  aerve  uUi- 
matelv  to  heighten  it;  acida  reconimended  for  hypo-acidity  are  liable  to 
vreakou  in  plače  of  strengthcning  the  already  dclicient  acid  secrotiou. 
TheBe  etalements  ouly  apply  \vheu  diaturbing  compliuationa  are  abaent. 

The  therapeutic  value  uf  lhe  dlgentive  ferments  ia  a  diaputed  mattev. 
Predigested  food  ofteii  proves  of  great  if  temporarj'  service ;  but  tho 
cxhibition  of  pcpsin,  i>ancreatin,  etc,  by  the  mouth  most  probably  cxerts 
less  beueticial  elfect  in  gaatric  errors  than  haa  l>ceu  ascrit»ed  to  it  hy  iiuuie. 

Dilutt^  hydrooyttuiu  acid  in  amiiU  doacjs  frequently  reiM^atcd,  with  or 
without  some  form  of  biamuth,  often  aiilticea  to  sooth  gastric  pain;  now 
and  then,  if  severe  in  character,  morphina  or  codeina  niay  be  rcquircd. 

Tnstrumenlal  Measures. — Lavage  ia  undoubtedly  of  Ber^'ice  in  certain 
cnsea,  but  ita  beueiicial  propertiea  have  prohably  heen  mueh  6xaggerated, 
and  certainly  its  practiee  haa  often  lieen  abused.  I^vago  may  be  imperative 
ia  pronounced  dilatation  of  the  stomach,  or  exceaeive  pvloric  stenosis;  in 
other  ca»e3  the  intluonc-e  of  contemporary  treatmeut,  medicinal  und  dii't*tic, 
and  the  eftect  upon  the  psychical  ceutrea  eserled  by  the  detaila  of  the 
procesa,  require  to  be  eliminateti.  AVhere  removal  of  tho  atomach  contents 
irom  time  to  tirne  is  not  obligatory  hy  reaeon  of  Bome  absolute  hindrance  to 
their  dowuward  paasage,  lavage  if  habitual  ia  ununtural,  illogicjil,  bctoken- 
ing  ab-setice  of  reaourco  on  the  part  of  the  physiciau,  or  the  iuduction  of  a 
hrtbit  (Mintributed  to  by  !iim. 

Eloctricity  appUed  to  the  surface  of  tho  atomach  it«elf,  oxternally  over 
the  gastrio  region,  or  over  the  segmenta  of  thaapinal  cord  related  to  it,  some- 
times  producea  vcrv  heiieficial  result« ;  but  the  effects  produced  by  it  are  of 
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»  Timble  a  nature,  th&t  actUAl  trial  alone  can  suflice  to  prore  whether  it 
m&y  be  of  servict-  or  uot  iu  &ny  particolar  caae.  Farihcr  alluaion  to  che 
ineritB  or  tluiiierits  uf  ihfse,  and  of  the  manv  other  instrumenlal  meona  of 
intragastric  treatment  whicU  have  beeu  de\Tsed,  goea  bejond  the  Bcope  of 
this  article. 

IHeL — It  is  as  important  to  baae  the  cboico  of  a  suiuble  diet  ui>oa  the 
nmtare  of  eaofa  individual  caae,  as  it  is  proper  to  modif  j  the  lines  of  mediclnal 
lent  upon  the  same.  Too  freqaently  some  partictilar  fomi  of  diet 
les  to  be  recommended  as  a  routice  practice  for  ali  dyspepsias,  what«o- 
ever  be  the  tjpe.  The  favourite  diet  may  vary  from  Ume  to  tirne,  eeldom 
from  caae  to  čase.  Fersonallj  the  vriter  bas  Uttle  faith  in,  auJ  conaiderable 
[distruBt  of,  the  iinpoaition  of  strict,  ri^id  rulea  for  diet,  of  restriction  within 
limita  aa  to  food,  dclinite,  or  what  is  stili  vorse,  iodetiait«  in  duration. 
Eiinple  trangient  catarrh,  or  iu  caaes  of  acute  gastritis,  brief  liuiiUtion  to 
mmplest  food  proves  exceUenL  In  the  majoritv  of  the  more  prulnnged 
M  of  iudigestion,  and  theaa  are  the  caees  vrliich  must  oft^u  culi  fiir 
medica!  treatment,  a  longer  or  ahortercouise  of  restriction  to  a  rew  spccified 
articles  frequentljr  takee  the  form  of  punishment,  and  defeatB  its 
object  by  arouaing  feelingaof  repulaioa  through  the  constant  iiameDeaa 
the  viands  permitted,  and  of  deprea^ion  con8oquent  thereon.  ^Ionotony 
ens  enjoTment,  weak6ii8  appetitc,  iujures  digestiro  po\trer,  vrbilc 
increa&ing  morbid  nen-e  influence. 

It  were  more  rational  to  be  guided  hj  signa  shon-n  by  nature,  and  to 
LTOur  to  facilitate  the  proereMt  totrards  recoverj  along  natural  lines« 
lan  to  institute  for  a  considerable  period  of  time  inunutable  and  crihbed 
l-cunditions,  disregardim;  anj  changee  which  ta&y  occur  intorcurrcutly — 
Oonditiona  aa  unlike  the  salutarj  variations  alway8  exhibited  in  uature'8 
doinga  aa  is  possible. 

How  far  ps^chical  cbaugvs  in  temperament  rcprescnt  concrete  alterations 
of  substance  in  nerve  guuglia,  ur  differences  in  the  proceases  productive 
of  nerve  force,  is  aa  yet  iindei;ided ;  lw  the  relation  what  it  may,  {is^cliical 
■  temperament  exerta  marked  iniluence  over  functional  activity  throughout 
^the  body,  and  concems  our  methoda  of  therapy.  Ali  that  tends  to  depress 
Ihe  mind  teuds  to  diininiah  functional  activity,  aud  to  iutcusify  or  prolong 
existing  morbid  cundltiona.  The  dietetic  rule,  which,  whilu  beuefiting  the 
more  locjil  error?  of  digestion,  is  best  calculated  to  atimulate  the  psychical 
fuDctions,  and  not  to  eaoae  mcntal  dcpression,  vrhich  progressea  in  varietj 
of  available  foods  aa  the  couditiou  of  ihc  paticnt  improvcs,  whilo  strictlr 
rttmaintng  Vfithin  the  Htnits  of  toK^rancc,  is  tlie  rule,  tiie  adoption  of  whicli 
is  likeliost  to  be  lbllowcd  by  sacisfactory  results,  general  aa  well  aa  loi-al. 
^W)d  Uating  in  effect. 

Oaatric  proceases  are  princi[iaUy  conceroed  in  the  digestioa  of  proteids, 
io  the  diaiutfgmtion  of  masaea  of  HeKli,  and  in  the  ihorough  intcnuixlun) 
of  ali  the  food-atutfs  taken.  Normal)y  it  has  liltle  or  no  actiou  nu  carbo- 
rliydratefl  or  fata,  except  by  reason  of  iis  aciditv  in  prevonting  their  fermen- 
Itation.  Wherever  the  secretiou  of  hydroehloric  acid  is  docreaaed,  and, 
tlieruforc,  abooruial  fermeuUitive  ctiangeH  in  carbohydrate  eubstancea  facili- 
tated,  ruriuiiceoua  foods  should  lie  largoly  forbidden,eflpeciully  thnae  vrliich  are 
moHt  retu)ily  fcrmeuteacible.  The  diet  given.  varied  aocording  to  circumatanoe, 
ahould  be  mainly  oompoaed  of  ihc  bUndost  fomu  of  proteid  foods,  never 
m  iu  large  quantity  nt  any  one  tirna  The  noniiul  |<0M--er8  of  digcation 
"  by  the  stonmch  juice  are  leasened ;  they  bIiouU,  thoreforu,  I«  given 
oniuer  tajik  to  do.  uhileguardedaa  far  as  poflsiblu  from  furthur  trritJitiuu. 
Indieod,  it  alnioet  scoma  to  be  quite  rational  to  osaume  that  vhenever 
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the  stomach  is  sick  the  diet  ehould  mainlj*  consist  of  that  class  of  food- 
stuHa  which  ia  Daturally  acted  upou  hy  its  Bccrctious,  discarding  the  fooda 
whiclt  are  almost  a«  fureign  botiies  to  it. 

Jfn-voHt  Di/spejmn. — The  muUitudinatia  manifestations  of  indigestion  proceod- 
iuK  tmm  nervous  causp.4  rvquir«  ht*th  it;cal  and  gonend  trnatuient.  Here,  agaiii.  the 
auuject  ia  t"Oui|>lit!aU;d  by  th«  ciuutiLiuii  of  pust  /loc,  vel  jirojtter  Iuk.  Arts  the 
8ymptoiiis  the  rcsult  of  niuibid  nervous  ufit-ctiou,  or  have  tho  dyspeptic  lesions 
brought  on  iien-oiis  disorder  ?  While,  again,  the  p08sibility  of  a  pui^elj  peilojc 
cauBation  of  the  sj-mpUniis  of  inHigehtion  ndds  to  tho  diflirvtlt.v. 

Ak  a  ndc  loi^al  tr(>ati)ient  ran  onlv  bt^  pnlli/itive,  althou|3:h  in  so  far  aa  it 
benefitB  the  cencrul  nutrition  of  tho  boay  it  holps  tovards  ultimat«  cure  ;  while 
removal  of  tne  eource  of  thB  nervous  disturbance  is  the  reai  goal  to  be  aiiuc^  at. 
If  the  syuiptoms  arise  rettexly  from  loc-al  disease  in  other  regions,  as  is  frequcntly 
the  čase,  relief  will  follow  most  surely  frotn  the  cure  or  itiipravi^umnt  of  the  rcmote 
caasal  ageac/.  Diseased  conditioim  uf  th«:  larg»  buwel  »ud  rcctuui,  of  the  female 
pelvio  organa,  displaceiueiita  of  olliur  abdominal  viticera  than  the  stoniacf],  jireg- 
Dancy,  and  disordered  menstrufition,,  iuay  re<|uire  attcntioii.  Id  &eveml  inBtances 
the  writer  has  procurpti  rajiid  relief  of  dyRpeptic  sjmptoros  in  wonien  at  or  past 
the  menopauM*.  or  who  had  umlerpone  dounlo  ovttnotoniy,  by  the  šole  emplov- 
ment  of  ovarian  Gxtnvct  or  didymin— ali  local  calls  for  treatment  boing  entire]y 
ignored.  When  tho  uiidcrlyiiig  causiocoiisist-s  iu  iiervciutideliility,  nountsthenia,  or 
ner\'0U8  irritability,  choioe  of  cori-ect  thempeutic  nieasures  is  a  niatter  for  grave 
ronsideration.  Treatment  of  symptoniB  in  accortlance  with  the  nature  of  the 
local  lesions  inducing  thpm,  aa  revealed  by  analyticAl  examinations  of  the  ^aatric 
contenta,  or  in  the  light  of  previous  eiperience  of  like  ca^es,  prohibition  of 
dietetic  transgressions,  and  prescription  of  nervc  gedativea  n)ay  liclp.  Far  moro 
Ijencfit  follows  cbange  of  haiJit,  of  environmeut,  and  of  iuterest ;  leas  (or  more) 

{Mt>fes.sional  work  or  manual  laljour :  leea  (or  more)  p!iysicfil  and  niuntal  t'xercise  ; 
ess  (or  more)  opi)ortuiiity  for  careiul  regard  to  pei"5uiial  tnut-s,  nlienomena,  and 
wftnt«.  Many  of  tho  victiiiis  nf  nervous  dvspepeio,  wlio  have  aoveloped  hyiio- 
chondriaoal  tondencios,  denve  spccial  benoht  trom  cliange  of  scene  and  circuiu- 
stancB,  with  absem-e  from  routine  wor(c.  and  diversion  of  tjiouc-ht.  Othftrs,  again, 
seem  to  experience  a  lar^r  degree  of  relief  from  assiduous  local  therapy,  ftspecially 
if  Braployni(?nt  of  physinal  methods  he  asRociaterl  with  it- 

Exc«»aivo  etnaciation  in  neuraathenic  Buhjects,  with  nourotic  dy8pepsia. 
e3peciany  that  type  knowu  aa  luiorej-ta  nervoM,  can  only  be  f4Uccoasfully  treated 
away  fruui  home  and  by  some  fonn  o£  tbe  treatment  associatcd  witli  the  name 
of  Weir-Milchell,  into  w|iich  reat,  massage,  and  a  generous  i)Upply  of  siniple  food 
enter. 

/h  Aiia^mni  ttnd  Ch/i^raint. — lil  treating  tlu'  Kyniptom8  of  chronic  indigestion  so 
often  met  W3th  in  fintpniic  and  chlorotie  subjecis  the  poJwibilit.y  of  gastric  ulcer 
should  alwH.yH  Im  Intrne  in  mind, — aeute,  in  rourse  of  formation,  and  exiating'in 
part,  or  chronic,  iiuperfectly  liealrtl,  or  cicatri«*«!.  The  incrt-ased  aenaitivenesa  of 
the  nerve  endings  in  the  gastric  mucous  membrano  tuwapd>t  the  irritant  effects  of 
free  acid  in  the  contents,  oecatiae  of  the  Iowered  nutritivc  propertiea  of  tlie  bluod 
supplied  to  thein,  inust  also  be  taken  into  accoimt.  Their  digestive  powei-s  may 
bo  nuruial,  aloiig  wilh  wrvere  Byniptoms  of  gaatric  diiiorder,  arising  »olely  from 
the  ana-miL-  slate  of  the  blootl. 

\Vhen  the  9ymptoms  observed  poiiit  to  irritative  dy8pepsia,  and  the  gastric  con- 
t«nts  contain  a  noniuil  proportion  of  free  liydrochloric  acid,  or  even  a  uomevfhat 
diminishod  auiount,  treatment  sKould  lie  cUrcct^id  towanls  mitigation  of  the 
irritant  effects  of  the  freo  acidtand  iniproveinent  of  tho  stato  of  the  hlood.  In 
such  eaAPS  iDany  of  the  ferrous  salts  are  vreli  tolerated. 

It  is  a  much  more  troubletiome  matter  to  treat  £uccessfully  an^emia  complicated 
by  tttonic  and  hypo-acid  indigestion,  for  hieniatinic  <irugs  are  ill  lwrne  by  tlie 
stomach,  whiJe  meusurea  di;visL*d  for  rumoval  uf  tho  gostnc  conditlun  are  often 
prone  to  Iiariu  rather  thau  benefjt  tlio  aunrniia.  The  most  rational  mpthoti  to 
adopt,  perhapjs  in  to  emlcAVourj  in  the  lirst  pla<.^,  to  improve  the  power.s  oi'  gaatric 
digestion,  giving  at  tlie  same  timo  such  non-irritating  tonic  drugs,  iKit  nfiCi*MsariIy 
ferrupinouR,  aa  strychnine,  phosphoric  acifl,  ptc,  and  thsn  eomhining  with  the 
KHstnr  measure«,  vrhen  the  stomach  has  recovered  nmch  of  its  tone,  one  nf  the 
feast  astringent  preparations  of  iron — selection  of  the  intlividual  form  l)eing  inado 
in  cttch  čase  afler  caivful  considoration  of  aH  the  »urrounding  circumatances,  and 
guided  by  the  re^iult))  of  actual  Irial. 

Dilaied  Stomauk. — As  the  syuiptoQi!i  of  iiidlgestiou  aci:MDmpiuiying  dilatatioD  of 
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theitoniart)  are  inainly  tliose  of  delayect  empt^nng  of  tbat  viscus,  with  confiequeut 
stJuiH  of  nnd  siibs«queDt  on^iet  of  formcntAtive  nutcessBR  in  its  cont«nts,  ti'eAtinont 
must  hc  dtriK-ted  towards  i-enioval  or  relief  ot  such  a)>eiTntion  of  function,  but 
luuat  aUo  talte  cognisance  of  the  primar;  caaso  vhich  has  led  to  the  dilnUtton, 
wlicther  it  is  the  iiequel  to  pvloric  olistructuin,  ot^nic  or  rihlsiihxUc  ;  Ik'  tlm  resull 
of  mva-Htbetiia  Kastricn,  wItL  loss  of  re8iliuncy  ot  tlio  uiuvc-ulur  coat ;  of  habilual 
overlilliiig  of  the  organ  tbroughout  a  prolongcd  period  of  tirne  y  of  frtnjuent  over- 
dist«nRion  in  ilatulent  d^spepsia  ;  or,  agaiu,  the  after-eHect  of  repeated  and  pro- 
tntcted  attackii  of  fhrnnio  rAtarrh.  LiLtIe  coii  be  done  to  relteve  tbe  simptom« 
whii:b  are  due  to  organic  pyloric  Ktenosis,  save  l»y  rogular  r«*inovat  of  Hip.  stoinai-h 
contont«  with  the  stomach  tulie,  after  every  chance  luui  bMm  girpn  for  the  absorp- 
tion  of  ali  nvailable  nutnment  through  tbe  stomacb  mupoiis  membrane  on  each 
occoaion  ;  or  ljy  operative  interference  and  PKciaion  of  tbe  constricted  pyloru8  with 
fomiation  of  a  giistro-duodenal  intercumniUDicatiun.  8pa«modic  closure  of  the 
pyloric  sphinctcr  i«  comiuoidy  the  rvKuIt  of  irritalion  froui  Ly|^racid  couteuts  of 
neurotio  origin  ;  and  the  gastric  dilutution  whieh  souietimes  foIIows  repeated 
attockB  of  tliis  form  of  contraoture,  ntav  readity  di&appear  on  removal  of  the 
eicitinff  cause,  provided  that  hypertropl)y  of  the  pyloric  tiasues  haa  not  been 
induced  to  anjr  great  extont. 

The  treatment  of  gnuti/  indigestion,  pn.rticularly  wbere  the  indigeation  belongs 
to  the  cbronio  nervous  \'ar)ety,  is  fraugbt  with  maiiv  diHiciiUie«.  The  g.i-strir  and 
intestinal  Kymptnms  can  rarely  be  treated  save  to  the  detriment  c^  the  gout ;  the 

Sout,  but  witti  harm  to  tbe  dyspep6ia.  In  some  it  may  anpear  advisaule  todeal 
irectiv  witb  tbo  digcative  Mymptom8  first  ;  in  othera  to  inncence  them  indirectly 
tbruugti  tbe  alleviation  of  tbe  gouty  babit  If  tbo  type  of  imligestlon  preiscnt  per- 
mil.  frnctional  dieting,  mostly  by  mtlk,  with  copious  uusbings  out  of  the  organisui 
with  largi*  umuuiitH  uf  plain  Hutcr,  or  nun-irritating  niiaeral  waters,  buoIi  as 
Contrex^viHc,  may  boneht  both  factors. 
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Ste  aiao  DiKT.  Invaijd  Fekuing 

Tur  imi^ortaucB  of  nu  accuraU)  kooivlcilge  of  the  ]>rinoipIefl  and  practioo 
of  infant  fetnUng  cun  hardly  be  overmtituiited.  Tbe  tippidling  mortalitj  of 
inf»ncy  is  due  in  no  small  degree  eithur  direclljr  or  indireutly  lo  fauliy 
fM!<ling.  Nor  is  tbia  faultioess  of  feeding  limited  to  tho  pooror  cUsseB,  il  ia 
by  uo  iiiean^t  iincoitimon  amongHt  the  wouUhy,  and  it  would  seem  to  be  dtie 
inoru  ufLea  tu  ignnmuu.*  ttian  to  lurk  of  meatin 

(>f  recent  vojirs  mtich  ha«  Injen  vvritten  oonoerniug  tho  pliyRiology  and 
chtuu8try  of  inlant  fcedin^;,  and  there  is  a  growing  tendBnuy  lu  praclioe  abo 
to  traiisfer  the  feeding  of  infanla  from  the  old  nile  of  thamb  to  tbe  region 
of  ejcact  ncience.  In  tbe  preaeut  article  tbo  phyBioIogical  and  cbcmical 
ai^ieota  of  tbe  eubject  wiU  be  considered  cbiel1y  in  llmir  uirccl  beariug  upou 
tbe  prw:tical  prnhiems  of  infaot-feedine,  btit  it  may  be  weU  to  znake  Bomo 
pruliminary  reiuarka  vrith  reference  to  ibeau  pointK. 
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tu  a  general  way  it  may  he  saul  thiit  infauts  require  tbe  same  food- 
conHtituentiB  aa  udulta.  To  repair  the  wiiste  of  Uasiie  raetaboUsm  at  any 
period  of  lifo  the  fnod  inust  contain  five  elHment.8,  narnely,  proteids,  hydro- 
oarboos,  carljohydi-ate(i,  ealts,  aud  water.  But  the  most  elementary  know- 
ledge  of  the  physiology  of  iQfancy  9how8  that  these  coustituenta  muet  be 
snpplied  in  very  diflerent  forma  aad  proiKirtioas  from  those  which  can  be 
iiBOil  for  aihilts  or  even  for  children  over  tlie  age  nf  two  years. 

Diiring  the  tirat  sls  months  of  life  the  teeth  have  U8iially  not  yet 
appearcd,  uo  food  therefore  which  reqiiires  maatication,  auch  as  brcsad, 
potaU)aH,  or  puddiugs,  can  be  auitabic  at  that  ogc,  indced  iu  many  cases, 
oven  at  the  age  of  twelve  munthtt,  llie  Lbetb  are  not  9uffidently  advanced  to 
deal  with  Buch  articles  of  diet. 

The  šaliva  and  paucreatic  secretioii  only  gradually  acquire  their  full 
amylolytic  powcr.  The  writer  fouud  that  tiistiact  thongh  fccblo  ainylo- 
lytii;  aution  wa8  fixerted  by  au  infusion  of  the  purutid  glund  IVom  an  iufaut 
8tiII-boru  at fu!l  term;  it  would  8eera.ho\vever,  that  the  siUva does  not acquire 
any  considerable  degree  of  thia  power  until  the  iiifant  is  three  luonths  old, 
while  the  paucreatic  secretion  wnich  play8  the  mast  iiiijtortaat  part  in  the 
digestion  of  starch  does  not  attain  to  its  fuU  amylolytic  power  until  several 
months  later,  pcrhaps  not  until  the  cnd  of  the  tenth  or  eleventh  month. 
For  thia  reason  the  carbuhydrato  element  iu  food  must  uot  be  HUpplit-d  in 
the  form  of  ntarch  diiring  the  eiirlier  luonthit  uf  lifu,  it  must  be  givt;u  in  tbe 
fonn  of  BUgar.  The  diflicalty  in  digestin^  such  articles  as  bread.  potatoes, 
or  any  of  the  numeroiis  80-wiUed  "  iufant-foods  "  which  contain  8tarch,  can 
therefore  readily  be  imderatood.  The  gaalric  juicc  which  playa  the  chief 
part  in  the  digiistitui  of  proteids  ha«  ita  pepluuiaiug  puwer3  \vJ^JI  (iuveloptnl 
from  the  tirne  of  birth.  so  phvsiolo^ists  teli  ub;  but  ex]^rienpe  slimvg  that 
thesc  powers  are  but  feeble  compared  with  those  in  ulder  children,  Ind  that 
any  but  the  most  easily  digostible  of  proteids  quickly  overtax  the  infanls 
Btomaeh.  Thia  ia  {Hirtiuularly  nnticea\)le  in  the  difliculty  wbich  infants  find 
in  digesting  the  caaein  in  cow'8  milk.  But  bere  another  peculiarit}'  of  early 
life  has  to  be  considered.  The  thinnees  and  weaknes3  of  the  muscular  waU 
of  the  stomach  and  its  feeble  contractions  rcndcr  peristalsia  Icas  effective 
thau  in  later  life,  80  that  aolid  maeses,  aucli  aa  are  foruuid  by  the  caaein  of 
cow'8  milk.  iiiay  be  lesa  thorougbly  mixed  vrith  the  gastric  secretion,  and 
therefore  leas  eaaily  digeated- 

But  there  are  other  considerations  which  deterraine  to  some  extont  the 
diet  of  iiifancy.  MetahoUsm  at  this  period  is  altogetber  more  rapid  than  in. 
later  year8 ;  infancy  is  par  cxet.lUnce  the  t^e  of  tMinstruction.  Never  again 
doea  anything  occur  comparable  to  the  extraordinary  rapidity  of  growth  in 
infiLncy.  That  an  iulant  should  actually  double  its  weiglit  iu  five  moutha 
aud  treble  il  in  twelve  is  evidence  of  the  marvelloua  activity  of  tisaue 
growth  iit  thia  period.  To  supplv  material  Bufticiently  rapidly,  not  merely 
to  compensate  for  the  waste  which  accompanies  metabolism,  but  also  to 
aerve  for  the  bnilding  of  the  growing  structure,  it  is  nece3sary  to  fecd  much 
more  frequently  than  in  later  life,  and  to  givo  the  food  in  aucb  a  form  that 
it  aliall  be  capable  of  ready  absorptiou  aud  aasimilation.  Th«  most  perfect 
fulfilment  of  theae  reipiire.iupnts  is  seen  in  the  inother'«  milk,with  its  fiiiely 
divided  ourd,  ao  ea8i]y  acted  upon  by  the  gastric  juice,  its  comparatively 
largc  proporlion  of  aoluble  proieid,  and  stili  largcr  proportiou  of  aoluble 
carbohydrate. 

The  importiince  of  a  large  proportion  of  fat  in  the  diet  corresponds  to 
the  vital  DeoesBity  for  warmth  at  this  age.  To  supply  this  warmth  the 
iufant  re({uirea  a  cousiderably  larger  proportiou  of  hydrocarbon,  the  heat- 
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producing' element  in  the  footl,  ihau  uilulU  do.  Physioloj;;ical  obsi>mitinn8 
Kave  Bhown  that  wbilo  for  ao  adwJt  the  proportion  of  fat  to  proteid  TC(iuir«i 
iii  about  1  to  3,  for  infants  it  is  nearlj  2  Co  1.  But  the  need  of  wanuth 
is  oertainly  oot  the  oolj  reason  why  more  fat  is  rei]uired  for  infauts 
tban  for  adulta.  It  wouItl  aeem  Lhat  fat,  takeii  as  bucIi  in  the  food,  plara 
un  iui[>ortant  part,  directlj  or  indirectlj.  in  the  grovrth  of  the  tiasues;  in 
]iarticu]ar  there  is  stroDg  evidence  to  sbow  that  il  the  food  be  deficient  in 
fat  the  growing  bone  is  verj  apt  to  show  rickety  deformitie& 


I 
I 


Human  Milk 

The  onIy  food  \vhicl)  fuUilH  ali  the  rt^uireiniaiLa  of  earlv  infancv  is 
human  milk,  and  the  nearer  any  othey  food  appn^^iuiates  in  its  character  to 
hnmnn  milk  the  more  siiitable  it  is  for  the  feedin^f  of  iufonta. 

Human  milk  ia  au  oi>aque,  ycUowish-white  fluid,  nith  an  average  specific 
grsvitj  of  1030-1032  (the  writer  found  variations  from  1027  to  1034).  It 
is  neutral  or  fnintlj  tUkalino  in  rcnction.  Its.  taste  is  s^vceL  It  is  usuaUj 
sterile,  but  recent  invesciuatiou  bas  slLOwn  tluit  this  ia  not  al\vays  bo,  the 
staphvlocoocua  aureus  and  allms  are  aometimes  foiind  in  it,  aud  it  noems 
probable  that  theee  aud  other  l>acteria  may  find  their  way  into  the  ducts 
from  the  outcide. 

Microscopic  ezsmination  ehows  that  the  milk  consiats  of  two  parts :  (L) 
A  oolourless  plasma,  which  oontaiiiH  proteida  and  salts  in  sulation ;  (u.)  Olo- 
boles  of  fat  suKiiendeil  in  the  plasma.  The  proteids  found  diw«ulved  in  the 
plasma  are  chietlj-  of  two  kinds:  (1)  Casein,  or  more  acouratelv  sjieaking, 
cascdnogon,  which  is  precipitatod  by  acids,  and  also  by  a  spocial  fcrmcnt, 
reoDet,  in  the  gaatrie  juice;  (2)  LactAUmuii^n.  wbidi  is  not  precii)itated 
either  by  acids  or  bj  reimet,  but  is  coagulated  by  boiling.  The  lat  globule« 
in  human  milk  meaattre  from  ^  to  ^'^  inch  in  diameter. 

Many  analysc8  of  human  milk  have  l>een  made  with  w*idely-varying 
resulta.  The  practical  ditliculty  isgreat,  for  unless  the  whoIe  oontents  of 
the  breast  are  used  nn  Htri(:tly  occurate  resull  i-an  be  obtained,  aud  it 
is  not  easy  to  secure  the  wIiole  of  the  milk.  The  disurepaucies  liutvreen 
various  observations  are  no  doubt  due  partly  to  this  fact,  for  the  com- 
position  of  the  milk  varice  aocording  to  the  part  taken  for  examination. 
The  milk  may  bo  divided  into  tluree  portions,  the  fore-milk.  the  middic-milk, 
und  the  after-milk  or  strippings.  An  exumination  of  the  fat  aloue  wi]l 
ahow  how  widely  theae  nuiy  dilTer  in  compoeition.  In  a  *!pe<'imen  of  fore* 
milk  the  WTitcr  found  14  per  cent  of  fjit,  in  one  of  aftor-milk  10  per  cent  of 
fat ;  in  one  caae  the  fore-milk  8howed  oulv  '4  per  cent  of  fat,  whilu  the 
middle-milk  fthowe<l  3*2  ]M?r  cent.  The  prupnrtion  of  proteid,  8imilarly,  is 
fouml  to  inerease  gradually,  Iming  loirest  in  the  fore-milk  and  highest  in  the 
aftcT-milk.  It  is  obvioua,  thcrefore.  that  to  obtain  the  average  proportions 
of  the  various  constiluentH  a  uiLxed  sample  of  the  wholc  contents  of  the 
breast  shnuld  be  taken.  In  pnictinu  tliis  is  »eldom  iKMaihle,  and  the  next 
l)eat  counse  is  to  uee  only  tho  middle-uiilk.  from  which  pre8umably  a  fair 
average  estimate  oan  lu  obtained.  A  oonvenient  method  is  to  inquiru  hovr 
Ionu  the  infant  usiiallv  tokes  to  cmpty  the  breast,  and  then  todiruct  that  it 
shall  be  put  to  ihe  breast  for  one-Lhird  of  this  tirno,  U8UHlly  aboiit  five 
rainates.  afler  which  the  spocimon  of  milk,  which  shmild  not  be  less  tlian 
ono  ounce,  is  drawn  ofT  for  analy8is. 

The  uveruge  <;om{>n^iti»n  of  htinuui  niilk.oalcalated  from  Tiriouspablished 
analyM«,  iiiay  tiu  staUtd  as  f(tllows:— 
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p_.,.:  j„  /  Casein  'd  per  cent  1 

rrotemfi  ^  UctAlbumen  11  per  cent/ 


Fftt 
Lactose 
Salu  . 
Water. 


VutaOODI. 

2*0  per  cent  (1-4'd) 

3-5    „       „     (2-4-4-2) 

7-0     „       „     (5-8.7-4) 

•2   „     „    (i-a?) 

W3     „       „     {867-8«-6) 


Colostru  m. — During  the  Krst  two  or  three  daj-e  aftcr  partiirition.before  ihe 
flow  of  milk  is  (jstablisheU,  the  uiDther'a  brcaat  jieldB  &  fluld,  coloatruiu,  which 
ha8  H  80iiitiwh)it  ditlerent  camposition.  IL  containa  Iew  tat  and  sugar,  Lut  a 
larger  proportion  oi"  protcid.  Microscopicnllj*.  also,  it  8how8  certftin  Inrge, 
round,  or  ovoid  gnmular  liodiea,  the "'  colostrum  corpuscles,"  which  are  three  or 
Ibur  tinies  aa  Itirgc  as  the  tat  glohulcs  ia  later  mtlk.  lu  additian  to  its  food- 
value  the  c^oloatruui  Iias  beeu  llicuglil  tu  liavH  some  lasative  efteet ;  thia  is 
cert!iiiily  not  duo  tt>  exce88  of  fat ;  in  ten  KiinpIeB  exaTuined  bj-  the  writer 
the  average  perceDtage  oi"  fat  waa  li'-i,  and  some  contained  oiily  10  or  1*2 
per  ceDt.  Tho  curd  formcd  with  an  acid  wa9  in  bouic  of  theao  casea  much 
firmer  and  larger  than  is  usually  found  in  ordinarj  human  milk. 


BrEAST-Fk  EDINO 

Importance  o/  BrMst-feciling. — No  arlifiiual  iufaut-feeding  can  ever  be 
BO  8»ti8factory  aa  nature'«  method  of  suckling  at  the  raothers  breast.  One 
can  hardlv  condemn  too  8trongly  the  seltishnesa  of  those  \vomeu  who  refuse 
to  fecd  tbcir  infants  in  tho  natural  wajr  bccauBo  suckling  interferea  with 
thejr  aocial  pleasures  or  engagements.  From  aome  statiaticscollected  by  the 
■vvriter  at  the  Hospital  for  Sick  ('hildren.  it  wonld  Heem  t-hat  DO  i>er  cent  of 
the  fatal  ciiaes  of  diarrhiea  in  infaucy  occur  in  those  who  ure  beiiig  partiallj 
or  entirctj  hand-fed,  oulj  10  per  cent  are  in  infauta  fed  entirel/  at  the 
breoat. 

Artificial  fueding  is  reaponsible  for  the  vaat  niajoritj-  of  the  casea  of 
gastro-iutestinal  disorder  in  infancj,  \vhile  infantile  acurvj-  and  rickets  are 
pre-eniinently  diseases  produced  by  artificial  diet,  and  thnt  too  in  many  čase« 
where  conadderable  čare  haa  beeu  esereised  in  the  fceiUug  of  the  infant. 
Even  where  a  8canty  Recretion  of  milk  or  othor  c.irf.umstanues  render  it 
impoesible  for  the  uiother  to  feed  the  child  entirelv  at  the  breaat,  it  ia  most 
important  that  she  should  continue  partial  hreast-feeding.  for  it  haa  been 
Bhowu  that  oven  partial  suckling  considerabIy  dlminishes  tho  risk  of  fatal 
diarrh<aia,  and  alao  the  lialnlity  to  other  diaortiers  \vhich  are  ilue  to  urtitjcial 
feeding. 

CondUions  wh\ch  C07itra-i7idiatte  lirMst-fetding. — In  many  cases  arrest 
of  tho  milk  secretion  nocct^sitates  fccding  by  hand,  but  Lhere  aro  other 
condittous  which  Qmy  make  it,  adviaable  to  wean  the  infant. 

General  debility  in  the  mother  ia  aometiinea  a  sufficient  reason  for 
weaning  the  child ;  too  often,  however,  thia  is  inerely  an  escuse  for  getting 
out  of  a  disagreeable  duty,  and  because  a  niotlier  8ay8  ahe  "  never  could 
Bucklc  her  children,"  it  by  no  meana  followa  that  she  cannot  auckle  her 
preaent  infant ;  tho  meilitial  uiau  nuiat  judge  for  himaelf  whether  the 
general  ill  health  ia  auflioient  to  ju8tify  partial  or  complete  vveaning  of 
the  infant 

It  occaaionally  happcna  that  the  mother's  uiilk  perBi8tcntly  disagrees 
wath  the  infant.  Tlie  reaaons  for  this  wiU  be  considered  below ;  here  it 
need  only  bo  jminted  mit,  that  in  many  cosee  by  proper  regulation  of  the 
mothers  babits  and  diet  it  is  pos^ible  to  correct  the  fault  in  the  milk^ 
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and  tbat  untU  Buch  an  eflbrt  haa  beeu  mado  the  cbild  should  not  be 
weaDcd. 

Tubetculoais  in  tlie  mother  make«  it  unadvisahle  Tur  her  tu  suckle  hur  in- 
fant.  If  one  niay  jndge  from  the  experimental  endence aa  to  tuberculon8  rotvb 
the  risk  of  intection  ia  extremely  suiidi,  uuless  the  breast  itself  is  luberculous, 
but  so  loug  aa  tlicre  is  auy  octive  tuberouloaia  in  the  body  the  poesibilitj  of 
infection  by  the  milk  canuui  be  abaolntelj  ezduded,  and.  moreover,  Uie 
activitj  of  the  disease  in  the  tnothor  seema  in  some  caaes  to  be  increased  by 
suckling,  so  that  it  is  wiser  on  the  whole  to  W8an.  The  preaence  of  old 
luberculous  leaions,  euob  us  spinal  cun-ature  or  scars  of  tuberculous  glands, 
80  long  aa  the)'  are  quiescent  aud  ibere  ia  no  aclive  focus  of  infeotiou  elae- 
where,  ueed  not  preveut  Uie  inolher  fraui  suckling  her  infaut. 

SjTthilia  in  tlie  mother  does  not  jter  *■  contra-indicate  suckling,  except  in 
the  Tery  mre  caaes  where  ajphilis  is  acquired  duriug  pregnaucy  aud  the  child 
shova  no  uridcuce  of  8yphilitic  taiut.  ^Vhere  tlie  mother  ahows  no  3yuip- 
toms  of  8yi>liilia,  bul  the  iufant  Bho^^'8  evidenoe  of  the  inherited  diaeuae,  there 
is  some  doubt  aa  to  vrhether  suckling  ahould  be  aUowed.  Apparent  excep- 
tiona  to  Colles's  law  hare  occurreil,  in  which  the  infant  haa  iufected  the 
mother  in  thia  way,  biit  auch  cates  are  extTeniely  rare,  and  the  vital  import- 
ance  of  breast-feeding,  eapecially  for  the  weakly  8j*philitic  infant,  haa  to  be 
bdlanoed  agoinst  the  r6ry  rcmote  chanw  of  iufecllng  the  mother. 

The  risk  of  iufection  ia  probably  much  greater  for  a  vet  nuiae,  who 
certainly  ahould  never  1«  aUowe<l  to  nurae  sneh  an  infanl. 

Infanta  have  occaaionaUy  acquired  8yphili8  aft«r  birth ;  the  risk  of 
infection  from  such  infanta  ia  great,  and  neceeedtates  immediate  woaning. 

The  occuri-euce  of  au  aoute  febrile  diseaae  on  the  mother,  if  it  last  more 
thau  twu  or  three  iluya,  may  necessitatp  taking  thcj  i;hild  froui  thi:  brcasl, 
partlv  becaure  the  milk  under  these  conditions  sometimea  disaffreea  with  the 
child,  and  partly  for  the  mother'8  šoke ;  but  it  is  \veU  to  rcmomber  tbat  eren 
afCer  the  child  has  beeu  kcpt  from  the  breast  for  two,  three,  or  even  four 
veeka,  it  is  sometimea  poBsihle  to  start  the  How  of  milk  again  hy  putting  the 
child  back  to  the  breast,  and  in  some  caaes  the  aecretion  wi11  coutiuue  if  the 
milk  ia  drawn  off  by  a  brcaat-pump  regularly  during  the  mothcr's  illness. 
Ofteu,  hovevcr,  the  uulk  eeasea  altogether  if  suckliug  is  stopped,  even  for  a 
few  daya ,  it  is  iutportant,  tlierefore,  not  to  tuke  the  child  frum  the  breast 
uuleaa  it  i>econie8  araoluteIy  neceB8ary.  Pueriteral  fever  or  any  other  of  the 
infectioua  fevera  neceesitate  weaning. 

The  rotum  of  the  menaes  during  lactation  ia  no  reaaon  in  itself  for 
weauung.  Au  idea  aeema  to  be  prevalenl  that  wheu  Hm  oclmid)  the  milk 
ueoeaBanly  becomes  harmful  to  the  infant.  nndoubteil1y  tho  milk  dtms 
scnnetimee  disagree  with  the  infant  diiring  the  menstrual  ^leriod  but  even 
vbere  thia  oocurs  the  disturbance  ia  U8uuny  only  tranaitory  aud  slight,  and 
moro  ofteu  there  ia  no  diHturbnuco  vvhutever.  That  eome  variiition  uiay 
oecur  in  the  compoaition  of  the  milk  during  menstruatiou  haa  beeu  sliuvru 
by  analrsis,  in  some  oaaea  the  proteids  and  fat  havo  bcon  inrrcaaod.  in  nthers 
"iuunished;  but  in  most  caaea  the  variation  is  eo  alighl  aa  to  produce  no 
Bvil  uflVx;l. 

Preguaucy  ocoinTiug  during  lactation  does  not  ueoemarily  cnll  for  im- 
mediate  weaning.  It  eeldoni  hnjpjN^ns  that  pregnancy  oocura  before  the 
infoat  ia  some  montha  old,  and  lactation  ean  UBuaUy  bo  prolonged  with 
aarety  for  three  or  four  montha  after  the  mother  becumefl  pregnant ;  it  is 
gttnor&Uy  wiaer  not  to  uoutiuue  the  suckliug  longcr  timu  thi»,  en{>»ciiiUy 
whero  the  molh*T  lia«  hud  previoua  luiHcarriageH  or  i«  in  feeblo  health.  If 
the  ([UHlity  of  the  milk  scema  to  bo  poor  the  infant  ahould  be  vrutmed.     Dr. 
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Cheadle  States  ^at  the  oiily  čase  in  wluch  he  lias  seen  rickets  occur  in 
an  iufanl  at  the  brtsast  wa8  one  iu  whioh  jjregnancy  occurred  during 
lactatiou. 

Failure  of  nutrition  or  simptoma  of  gaatro-inteHtinal  diaturbance  in  the 
infant  are  conaiderod  last  in  this  conneotion,  for  it  is  rarely  indeed  that  they 
contra-indioate  breast-feeding.  One  of  the  coiumoncst  of  oomplaints  is  that 
the  mother'8  luilk  "doca  not  seem  to  8ati8fy  the  child,"  and  mothera  sonic- 
tiiiius  Huggieat  weuning,  ar  more  often  the  addilion  ot*  iirtificuil  food,  on  thia 
acctniTit.  Sucb  a  complaint  shnuld  never  be  considered  adeqiiate  roason  for 
premature  \veanirig.  In  uiany  auch  casea  the  apimrent  huuger  of  tlie  infant 
is  really  the  rcsult  of  dy8pcp8ia  from  too  fi'cqucnt,  too  grecdy,  or  too 
irTe^bu"  feeding,  and  the  cMld  becomea  more  couteut  wheu  the  breast- 
feeding  is  properly  regnlated ;  in  other  caaes  the  milk  ia  scantv,  but  hy 
judioioua  dieting  of  the  mother  it  may  be  possible  to  increase  the  s\ipply ;  in 
othera  again,  but  thcae  more  rore,  the  compoRition  of  the  mother'a  milk 
is  at  fault,  and  if  it  cannot  be  altered  by  proper  regulation  of  the  mothcr'a 
Iiabita  it  mav  be  nece38ary  to  wean  tlie  infant  Thede  points  will  be  cou- 
sidered  more  fuUy  beIow,  here  it  wiU  be  auOicient  to  8ay  thut  eveu  partial 
artificial  feecling  ia  not  to  1«  recommendtid  uniess  Hb8o3utRly  necesa;iry,  iind 
in  aH  Buch  cases  the  siirest  guide  is  the  progress  of  the  infauVs  weight; 
oomplete  veaning  is  only  very  rarely  to  be  rocommonded  in  auch  cases. 

Dirfciionsfor  Br(asl-ftediH<j. — An  infant  should  bo  put  to  the  brcast 
withiu  three  or  four  liours  of  birth ;  by  the  mere  acliou  of  auckiug  it 
stimulaten  the  motliers  uterus  to  conlract,  and  the  pnasible  iaxative  action 
of  the  coloetrum  apart  from  it«  niitritive  value  may  be  beneficial.  As  a 
rule,  for  the  tirat  two  or  three  day8  tho  very  small  amoant  of  colostruni 
whicli  is  obtainablt:  js  ([uiLe  Ruflioii;nt,  biit  wheit  the  infant  is  verv  feeblo 
it  is  sometimes  advisable  to  give  it  other  food ;  for  tliis  p«q)D8e  wliey  niay 
he  given  from  a  spoon  (a  desKcrtspoonfiil  or  tal'leRpoonful  every  three  or 
four  hours)  until  the  sccretiou  of  milk  is  established.  Infants  will  somc- 
limes  refuue  Ihe  brcast  altogether  owing  tu  the  mother's  awkwarduess  iu 
giving  it ;  it  may  tberefore  ne  neoeHsii.ry  to  explain  the  manner  of  niirsing, 
especially  to  a  vonng  mother.  The  child  should  1»  held  on  the  anu  of  the 
same  aide  ns  the  bre^iat  which  is  to  bc  used,  in  a  comfortablc  senii-recumbent 
position,  'Vfith  the  head  Hlightly  rained  and  the  body  tilted  sliglitly  towarila 
tht:  mother,  who  ahould  liend  slightly  forvvarcl.  The  nipple  should  l»e 
support-ed  bet\veen  the  index  and  the  middle  fingera  of  the  disengaged 
hand,  wliich  can  thus  be  used  either  to  conti-ol  the  flow  of  milk  by  8quc€7ing 
the  nipple  between  the  fini^ers,  or  to  assist  the  flow  by  oompressing  the 
hreaat  witli  the  palm  of  the  nand. 

Depreaeed  nipples  may  givo  considerable  trouble.  The  putting  of  the 
infant  to  both  breasts  8hortly  after  birth  while  they  ure  stili  fluccid  before 
the  milk  secretiou  begins,  allowa  it  to  grasp  the  nipple  aud  puli  it  out  more 
eaaily  than  it  could  wlien  the  breast  is  tense ;  but  in  many  lames  artificial 
suotion  is  necea8ary,  and  if  this  fail,  and  the  depression  is  snch  as  to 
ppevent  the  child  from  sucking,  it  is  worth  while  to  try  whether  sucking 
can  be  accompUahfd  through  a  rubber  nipple  attached  to  a  gla,s8  breast- 
shield.  As  a  last  reaource  the  milk  may  be  drawn  oir'by  a  breaat  pump, 
and  given  tu  the  ehild  in  a  spoan  or  bottle  ils  long  aa  the  milk  cati  be 
obtained  thus. 

The  breasts  should  be  used  alternately ;  one  breast  contains,  as  a  rule, 
suihciont  Diilk  for  one  meal.  The  infant  should  take  about  fifteen  minutes 
to  enipty  the  breiust ;  it  bIiouUI  never  he  alliinred  to  fall  ajileep  witl)  the 
nipple  in  its  mouth.     It  should  be  accustomed  from  the  beginning  to  Ue 


INFA^T  PEEDING  221 

quietly  in  it«  cot  after  fe«ding :  ituinj  infants  v,i\\  vomit  if  jolted  in  the 
uu>ther'a  arms  Just  after  a  meal 

Tho  uipple  after  fecdiDg  should  be  vvaslied  witb  warm  water  and  carc- 
fully  dried. 

Freq\L€ncy  and  IUgiUarity  o/  Breast-feeding.—DuTiag  the  firet  two  dajs 
after  birth,  ix)fore  the  milk  secretion  is  establiehed,  the  infaut  shouM  be  put 
Ui  the  brciist  everj"  four  bours.  ^Vfter  thia  iho  iufaut  should  be  fed  as 
fonow8 : — 


FSret  week  to  end  of  firet  month 

Knd  fit  tirat  month  to  end  of  third  month 

End  o£  tliird  monlh  until  weaning    . 


laUrnil  totw«en  Itak. 

2  honrs. 

3  ., 


Even  froni  the  bcginning  it  ia  important  to  aocustom  the  child  to  uuhs 
one  feed  at  niglit,  ho  tliat  a  i)eriod  of  at  least  four  bours'  iminterriipttKl  rest 
may  be  ensured  to  the  mother.  This  intnn-al  withoiit  fdod  can  gradually 
be  iDcreaaed,  until  at  the  age  of  three  montha  the  infant  will  »leep  aa  long 
as  Bix  hours  at  ni^bt,  the  last  feed  betng  given  at  11  f.M.,  and  the  fint 
moming  feed  at  5  a.m.  After  tbe  age  of  six  months  a  bealthy  infant  maj 
be  allowed  to  sleep  for  as  long  as  eeveu  or  even  eight  hours  at  uight  if  it 
will,  withaut  being  distorbed  for  food. 

One  ia  aometimes  asked  the  fjuestion,  whether  aii  infunt  should  be 
disturbed  duriog  the  day  if  asleep  at  tho  tirne  \vhen  its  feed  is  due. 
Uudoubt«dly  it  should:  regulanty  in  the  timc  of  feeding  is  most  important 
both  for  the  uother's  sake  uud  for  the  child'&,  and  the  disturhauce  of  alecp 
is  of  little  coDsequencf!,  as  un  iufaiit  UHUiLlly  falls  usleep  aguin  vcry  quickly 
after  it  has  been  fed.  It  is  quite  easv  to  accustom  an  infant  to  ex|Hxtt  its 
meala  at  regular  intervals  tis  timed  by  tho  clock ;  indoed,  some  iulauts  w'iU 
wake  olmost  U>  the  minute  wheu  their  feed  is  due,  If  only  tbeae  n^lar 
habits  are  insiated  upon  froin  tbu  vcry  begiuning.  Unfortunately  the 
liahit  is  6asily  bniken,  and  on  this  account  the  rule  of  regularity  in  infant 
foediBg  must  bo  as  tho  laws  of  the  Medes  and  Persians.  Some  of  the 
oommoneat  troubles  of  infauey — aneh  as  tlatulcnce,  colic,  liiceough,  fretful- 
nesB  and  sleeplessneas — are  due  to  ufgle<:t  of  this  rule. 

Some  writers  have  advocated  the  uae  of  one  artilicial  feed  daily  on 
the  ground  that  circumstances  may  occasional)y  make  it  impoesible  for 
tbe  mother  lo  suckle  at  the  proper  tirne,  and  that  if  the  iufaut  i» 
aooaBtome<t  to  take  food  from  tbe  spoon  or  bottle  a  dit)iculty  is  thus 
avoided.  and  alao  that  it  facilitates  vreaning.  In  the  present  writer'8 
opinion  sucb  artitioial  feeding  aa  a  routine  practice  is  certainly  not  to 
be  recouimetided,  it  eucouragcs  the  mother  to  thluk  lighlly  of  the  iiuport« 
anca  of  bre^uit  feeding,  in  tact  it  facUitatee  ueglect  of  hur  duty ;  it  intro- 
duces  a  very  serious  element  of  risk  which  is  totaUy  uniiecessary ;  and, 
Uaiij,  aay  real  difficulty  in  veaning  is  so  exceptional  that  it  may  be 
diaregordeii 

Varutions  in  Human  Milk 

Quaniity. — Aooordiog  to  some  obsenations  quoteU  by  Dr.  Holt,  it 
would  aeem  that  tbe  average  quantity  of  milk  secreted  in  tho  twenty- 
fotir  hours  increoses  graduaT)y  during  bictation  from  10- m  oz.  at  the 
imd  of  tlie  lirst  week.  up  to  30-10  0£.  at  tho  8ixth  to  ninth  month.  The 
amount  taken  hy  the  infuut  al  eacli  feed  iilso  increiises  fn>m  §  lu  li  uz. 
during  tho  tirat  week  up  to  ubout  3  oz.  at  the  eud  of  the  Itnit  month,  and 
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then  variea  from  2  oz.  to  5  oz.  ai  the  eud  of  the  tliird  month,  and  from  3  oš. 
to  7  oz.  from  the  third  month  on\vjinl8.  The  accurato  measurement  of"  the 
niiltf  aecreted  by  the  tnother,  and  also  of  that  taken  by  the  intaut,  is  no 
oaay  mattcr.  l'he  latter  mav  be  deterniined  roughly  by  weighiag  the 
iufaut  imuiei.liati!ly  bcfore  and  after  each  mcal ;  the  lotal  amounb  catcu- 
lated  thu8  for  ttie  tweiit.y-four  houra  givea  approximately  tho  qnantity 
Bdoreted  in  timt  tiuic  V)y  tho  niother.  A  moro  direct  and  accurate  melhod 
of  determinjug  the  dai]y  eecretion  would  be  to  draw  oll'the  coutents  of  the 
breasts  at  intervala  during  tbe  day  and  ineusuro  thcui,  btit  thi;^  h  liardly 
ever  fensihle.  Fortuualely  for  prucLical  pnrpoaes,  it  Is  v«ry  rarely  nece8sary 
to  make  any  actiial  measurement  of  the  luilk,  for  any  marked  det)ciency 
can.  hardlv  esc-ape  the  mother'«  observation,  and  is  sometimcs  obvious  to 
any  one  who  Nvatchea  the  infant  at  the  breaat — it  sucks  \'iyoroii8ly  for  a  few 
rainutes,  and  itieu  failiug  to  obliiiu  milk,  i-ejects  the  nijiple  and  criea  oiit 
peeviahly;  in  other  (yisea  it.  remaina  siu-king  luuc^h  longer  than  it  should, 
perhaps  6is  long  as  half  an  hoar  or  more,  evidently  getting  tho  milk  very 
8lowly. 

Dejieitnnj  of  MUk: — Even  if  there  is  reaaon  to  think  that  the  qnantity 
of  milk  secrcted  is  bclow  the  averago.  it  must  not  bo  ha8tily  coucluded  that 
the  additian  of  urtiEicial  food  is  neeeasary.  The  quantity  may  be  cj^uite 
suHicient  for  the  needa  »f  Ihu  infuat,  and  the  most  reliuble  criterion  of  this^ 
Buffioiency,  as  already  pointed  out,  is  the  weight  of  the  infant;  so  long  as 
thia  is  iucroasing  it  is  not  only  Mnnece38ary  but  unwiso  to  make  aiiy 
addilion.  W^erc  tho  breaat  milk  is  insuflicient  it  may  be  iucreased  by 
the  inother'R  Lakiug  milk  and  ^riiel  freely.  In  some  cases  the  same  result 
may  be  obtained  by  taking  malt  estract. 

Miilted  lif]nf>rs  eert4iiuly  iucre^ise  the  flow,  and  some  mothei"s  are  enablcd 
to  feed  their  iufauts  by  taking  half  a  pint  ol'  good  beer  or  stout  daily  ;  this 
18,  hnvvever,  qulte  uuneccsHary  na  a  rule,  and  ahnuld  never  be  ordered 
without  special  reason,  for  apart  from  other  obvious  objections,  the  drinking 
of  such  a  Iievcrage  by  the  mother  eometimes  alters  the  character  of  the  milk 
BO  that  it  disftgrees  with  tho  intant. 

Exc:tj.w  of  milk  is  quite  uncom^mon,  and  but  rarely  calls  for  treatment. 
The  fhiids  in  the  mothera  diet  altonld  be  retitricted,  and  if  there  is  any  sign 
of  the  breaat  becoming  unduly  hard  or  tender,  some  of  the  milk  should  be 
drawu  off  two  or  three  times  a  day  in  the  intorvals  botweoa  the  infanfs 

Is. 

Qtiality. — The  pruportion  of  each  coustituent  of  human  mtlk  is  subject 
Eo  some  variation,  and  thia  is  noticeable  even  in  samples  takeu  from  the 
Burnc  mother  at  short  intervals.  The  sugar  and  sidtB  woiild  soem  to  be 
more  constant  than  the  othera,  and  their  sliglit  variatious  ai-e  of  uo 
practical  irnjiortant;«.  The  fat  and  pruleids  shovv  conaiderable  varialiona 
whieh  are  of  great  tmpnrtance,  for  exce88  or  deficiency  of  either  of  these 
constituents  may  render  the  milk  iinsviitable  for  the  infant 

The  actnal  proportioua  of  each  constitueiit  can  only  lx!  determincd  by 
analysis.  Uufortimately  there  ia  iiu  simple  method  available  for  clinical 
purposes  in  the  estimation  of  the  pruteids,  but  a  rough  estimate  can  often 
be  made  from  the  spocific  gravity  if  the  proportion  of  fat  is  known.  The 
sugar  and  salts  mav  be  considered  as  practically  constant,  aud  thercfore  aay 
variatiou  iu  specific  gravity  depcuds  upou  the  fats  or  the  proteids.  The 
higher  the  pnij>i)rtian  of  fat  the  Unver  ia  the  s])ecific  gravity,  and  conse- 
quently,  if  with  a  high  proportion  of  fat  the  siiecific  gravity  is  high  the 
proportion  of  proteids  must  be  abovo  tbe  average ;  if  with  a  law  proportion 
of  fat  tbe  Bpccihc  grnvity  is  lovr«  tbe  proportion  of  proteida  muat  be  below 
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the  average.     If  the  projx)rlioQ  of  fat  is  normal,  tlien  the  specific  gravitj- 
will  Tary  «lirectly  as  the  jimnortion  of  proteids. 

For  determining  the  speoltic  graTity  of  breast  milk  it  is  ooDveoient  to 
uae  glaaa  beads  apcciaUy  made  to  fioat  in  fluids  of  certoin  spccitic  gravity  ; 
ID  ima  sr&y,  witb  au  ordioarj  test-tube  or  aomll  conical  medicine  glass  it  is 
poeaible  to  deti^rmine  the  gpecific  j27'avity  where  oaly  a  few  drachms  of 
breast  milk  can  be  obtained.  It  may  be  repented  here  that  onIy  ihe  middle- 
niilk  must  lxj  used  for  any  sueh  estimatiuo  of  the  quaUty  of  the  milk,  for  as 
uienlioued  ubove,  au  cutircly  crroneoua  csCimatc  will  lie  obtaiued  if  eitber 
the  fore-milk  or  the  after-milk  is  used. 

The  fat  may  be  e»tiniated  by  the  following  aimple  metbod : — A  cylin- 
drical  five-cubic  centimetre  measure,  baviug  a  diameter  of  I  inch,  and 
graduated  in  cubic  ccutiiuetrcs  and  millimetree,  is  filkd  with  the  breast 
milk  exactly  up  to  the  five-cubic  centimetra  mark ;  it  la  tlien  corked  and 
aUowed  to  staud  in  a  warm  mom  (65'  K)  for  t\venty-four  hours.  The  cream 
rises  to  the  top  and  is  read  off  in  cubic  milbmctres.  £inpiricaUy  the  cream 
lieadings  are  found  to  correspond  with  fat  perceutages  approximAtely  thus : — 


Cmau 

S  cub.  oiillim. 
*    »         » 

4  It  n 

5  ,,  ,, 


Fftt. 

8*8  per  con  L 


The  method  givee  only  a  rough  approximatiou :  the  easo  with  which 
cream  risee  de[>ends  on  aeveral  varying  factors,  so  that  two  samples  of 
^broaat  milk  coDlaining  an  equal  quantity  of  fat  may  8how  a  aligbc 
diflercnco  in  the  depth  of  the  cream.  As  a  simple  cUuical  method. 
huuever,  thiH  may  be  useful  for  determining  vfaetber  ilie  milk  is  poor 
or  rich  in  fat.  Any  milk  which  contains  leas  than  2  cub.  milUm.  of 
cream  may  certainly  be  considered  deticient  in  fat. 

The  comrnoneat  and  most  sorioua  defects  in  breast  milk  are  exceea 
of  proteid  and  deficieucy  of  fat.  Upon  one  or  other  of  ihese  two  faults 
depend  mauy,  perba^ie  moet  of  the  gastro-iuteatinal  disorders  of  infants 
,Kt  the  breast.  It  is  a  matter  of  the  greatest  pnictical  importance  in  aDy 
^case  whore  an  infant  is  not  thrivlng  at  tbe  breast  to  dctormiue  wbicli 
constituuut  if  auy  is  at  fault;  too  ofteu  weaQiug  is  rccommeuded  without 
any  investigation  of  the  milk,  nr  without  any  attempt  to  rectify  a  fault 
which  can  sometime«  be  corrected  by  Tery  simple  means. 

Kicess  of  proteid  is  of  courae  a  rehitive  term :  the  amount  of  proteid 
which  cau  bo  digested  varies  with  ditlerent  iufauts.  KxeesH  may  be 
Bospected  wher6  the  stool  i»  ]mlH,  n»  if  from  undigested  curd,  and  ther&- 
vrtin  the  infant  sufiers  from  colicky  paiu,  constipation,  and  perhaps  vomiting 
of  cord.  Suoh  a  oondition  of  milk  may  be  habitual  to  a  partieular  vomon, 
and  may  muke  it  almottt  impoaaible  for  lier  to  nurse  hcr  infant;  more  often, 
however,  it  is  uu  imlucfMl  oonditiou,  and  probHbIy  dependa  in  maDy  cases  on 
too  frequent  nursing.  It  has  been  found  that  the  prot«id8  in  cow's  milk 
are  inoreased  by  increasing  tbe  frequeucr  of  milking,  and  from  cUuical 
ex[>eriencc  it  vould  sccm  thac  ihe  siimu  result  oeours  in  humau  milk.  So 
that  exoc(u  of  proteid  may  sometimm  be  reduced  by  leuglheoiDg  the 
intervala  betvreeu  the  feeda  In  other  casee  an  iiuictive  life  Logether  with 
a  diet  too  rich  in  proteid  food  ia  responnihle  for  this  condition  of  milk. 
Meustniation  is  sometimes  the  cauBe  of  a  temporar)'  increase  in  the 
ttoonlage  of  prul/cida 

Any  defeul  in  the  mother^s  habita  or  diet  mual  be  nuuediod,  and  if  after 
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this  the  infant  is  stili  irnable  to  digest  the  protcid  in  the  milk,  the  difficuli/ 
cau  Bomtjlimus  be  uvercome  hj  giviuj^  a  tahlospoouful  of  plaiu  Wttter  or  of 
bjirley  waLer  to  llie  infant  iiiimetliatel}'  beforo  nursing ;  Ihia  aeems  to  dilute 
the  proteid,  and  in  some  ciiacs  entirel)*  obviates  the  dlfticiiltj.  If  this  faila, 
the  udmiiiistratioD,  of  a  suiidl  dose  of  sod.  bicarb  (gr.  ij.)  with  papaiii  (gr.  j.) 
iumiediatcly  before  feediag  eometiinea  provcs  succesaful. 

Defiuieni!}'  af  pruteid  soldom  occurs  aparl  froin  deficiency  of  fat,  and 
when  bitth  ai-e  delicient  the  clinicjil  results  are  generallj-  dne  rather  to  the 
lack  of  fat  than  to  the  lack  of  proteid.  Such  a  poor  milk  generali)'  bas  a 
watery  appearance,  and  is  very  apt  to  produce  troiiblesome  tlatulence ;  the 
chilU  may  ueaaa  to  gain  weight,  and  u>ay  even  wa«te  altliough  tlm  flow  of 
milk  is  abuntlant.  In  such  cases  the  mother  has  souietimes  been  poorly 
fed,  and  the  milk  may  be  iniproved  by  iucreasing  tlie  proteids  in  the  diet, 
und  by  attention  to  the  mother's  general  health. 

Escesa  of  lat  ia  i[uite  uucomnion  and  hardiy  ever  produces  any  had 
8ymj)Unn8;  tiut  tlie  write.r  bas  thought  that  ot:(;iisiftm].Ily  troubleaome 
vomiting  may  have  been  produced  thus.  A  reduction  of  the  quantity  of 
food,  e«pecially  of  meat  and  egga,  taktrn  by  the  mother  may  reduce  the 
perceutage  of  fat. 

Deficiencv  of  fat  ia  much  less  rare,  and  may  oceur  alone  or  in  association 
with  detieieucy  of  proteid.  Infauts  led  on  bugIi  mUk  fail  to  incrcase  iu 
wtdght  as  l,l]ey  ahould.  Lh(;y  sulTer  froiu  dironic  conatipaLion  aud  its 
attendant  troublea,  and  ntay  even  8how  signs  of  rickets.  It  is  often 
poBsiblo  to  detect  any  considerable  dt!fioiency  of  fat  by  a  mere  inepection 
of  the  milk,  which  has  a  watery,  grayi8h  appearance,  but  this  of  coursc  gives 
oiily  a  very  rougU  idi^a  of  the  degrcc  of  delicic'ucy.  lu  auy  caae  where 
tbei-R  is  nviaon  to  »uspcKt  that  the  infant  is  siiftering  from  such  a  deficiency 
of  fat,  an  accnrate  analvsia  nf  the  milk  should  Ik;  luade  if  possible,  or  tho 
fat  may  be  estimated  by  the  simple  method  auggested  above.  Human  »»Ik 
should  certaiuly  ahow  uot  lesa  timu  '^  jjer  cent  of  fat,  aud  any  proportion 
lower  than  2  per  cent  ia  ]ikely  to  be  aasociated  with  some  disorder  or 
failure  of  nutrition  in  the  infant.  If  it  ia  found  by  repeated  eetimations 
that  the  proportion  of  fat  is  continuou8ly  lovr,  an  attempt  should  first  be 
made  to  iuereaae  it  by  iucreasing  the  pmteida  iu  tbe  motherB  diet.  For 
this  purjKJso  meat,  poultry,  or  (ihIi,  and  (KttmRal  porriilgo  are  valuable,  and 
at  the  same  tirne  eggs  aud  milk  should  1>e  taken  freely.  As  far  aa  poBsible 
worry  is  to  be  avoided,  and  work  or  recreation  niust  alwaya  stop  snort  of 
fatigue.  If  tliese  measiires  fail  to  inerease  the  proportion  of  fat  the 
defi()iency  raust  be  raade  up  by  gtving  the  infant  two  or  three  feeds  daily 
of  hot  water  and  cream,  or  whey  and  cream  (see  Artificial  Feeiiing),  or  if 
this  is  uut  conveoient,  cod-liver  oil  in  doses  of  10  to  20  drops  according  to 
the  age  of  the  infant  may  be  giveu  two  or  threc  timcs  a  thiy. 

Deficient!y  of  fat  Is  not  to  be  regarded  aa  a  reaaou  for  W6aniug:  fat  can 
readi]y  be  suppUed  in  an  ea8ily  digestible  form  hy  supplcmenting  the 
mother's  milk  as  su^ested,  wherea3  if  the  child  is  weaned  entirely  it 
becomes  nccc83ary  to  aiipply  proteida  also,  and  experience  shovfs  that  one  of 
the  chief  diflicidties  iu  artiiicial  feeding  ia  to  Bupply  the  proteida  iu  a 
digestible  form. 

Oontilfions  in  the  Mother  afecting  the  MUk. — The  effect  of  meoBtruation 
and  of  preguancy  on  kctation  haa  already  been  oonaidered.  The  milk  may 
Ije  diuiininhed  iu  i[uantity  or  lost  altogetiier  as  the  rusult  of  worry  or 
mental  sb(M.'k.  The  iiuality  of  the  milk  is  also  sometiniHS  aeriou.H]y  afleuted 
by  any  strong  oiiiotion,  suub  as  fright,  anger,  or  grief,  and  undcr  tbese 
couditions  ihu  milk  may  Ciiuse  severe  gastro-iutestinal  disturbance  in  the 
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infant.  Wben  this  occurs  the  infant  should  l>e  fcd  artificiaUy  for  one  or 
two  daya  if  aeoeaaai^,  aud  tbeD  agaiu  tried  at  Lhe  Lreast  Id  some  verf 
emotioiial  women  tho  milk  tluctuates  so  fi^oenllj  in  quality  that  it  maj 
be  aeceasarj  to  veaa  alcogether. 

BJict  o/  Drv^s. — Certain  drug3  are  fouud  to  be  excreted  partij-  in  the 
milk,  uud  mav  thus  afloct  the  infant.  Of  ihese  the  moet  important  ara 
belUilonna  and  atrupine,  potaasinm  iodide  and  brmnide,  8a2ioylatee«  araeniOi 
•nd  aaliue  purgatives.  There  is  aome  evidenco  that  opium  and  morphia 
given  to  the  mother  maj  affect  the  infant.  and  in  one  caae  a  fatal  Tesnit 
bas  been  recorded.  Other  druga  havc  oocaaionallj  been  fonnd  in  the  milk, 
but  not  in  Bunicieut  amouut  to  be  of  auj  practical  iniportance. 

The  adininiHtration  of  druga  to  the  mother  for  the  aake  nf  their  action 
on  the  infant  baa  little  if  anj  advantage,  and  hae  verj  obvious  disadvan- 
tages;  beaidee  tbe  unpleasantneas  to  the  molhi>r,  the  cflfoct  on  the  infant  is 
Terj  uncertain,  and  there  is  no  means  of  accuratelv  regtdating  the  doae 
which  tbe  infant  obtains ;  it  is  far  simpler  and  more  effectual  to  give  the 
druga  to  the  infant  in  the  nsual  way. 

Wkanisg 

Time  of  Weaning. — This  must  be  determined  chieflj  from  the  circnm- 

Btanoes  of  tho  individual  caee.    Ae  a  rule  an  infant  should  not  be  vreaned 

earlier  thon  the  end  of  lhe  nintb  nioatb,  nor  later  thon  the  end  of  tbe 

twolfth  month.     It  is  rerj  unadvisable  to  wean  during  the  hot  vreatlmr ; 

in  the  writer'B  opinion  it  is  often  better  to  continue  suckiing  evon  a«  late 

Its  the  thirteenth  or  fuurt^euth  month,  if  in  t\\\»  waj  weaniDg  during  the 

)ot  vroatber  cau  I«  avoided.     It  ia  wise,  aiso,  not  to  wean  at  a  tirne  when 

[teething  in  rausiug  much  disturbance ;  veaning  should  be  done  if  poasible  in 

interval  between  the  cutting  of  teeth.     Any  tranaitorj  diaorder,  gaatro- 

'intestinal  or  othervise.  is  uauullv  suflicient  reason  for  postponing  the  tirne 

of  weamng.     The  couditions  wlucb  mav  call  for  prcmature  vcoaning  have 

,already  liecn  cnnitidered. 

Method  o/  iVenning. — TlVeaning  may  be  sudden  or  gmdual  The  suddeu 
[oessation  of  suckling  is  hardly  ever  to  \)e  reconimended.  escept  in  thoee 
where  the  obatiuate  rcfusal  of  the  infant  to  take  artiticial  food  as  long 
it  ia  Buckled  makee  it  neceasarj  to  stop  breast  -  feediog  altogether. 
^Gradual  woanii]g  is  more  satisfactorj  in  everj  ii\'ay.  The  breast  fe^ls  are 
gmdually  roploc^  by  artiticial  feedft.  iiniil  at  the  end  of  fonr  or  five  weekB 
the  meaia  couaist  of  artiticial  ftHHi.  The  infant  in  this  way  graduallj 
>me8  uoouBtome<l  lo  its  all«red  diut,  and  digeiftion  i»  mucb  lesa  Ukely  to 
Upeet.  MAiiy  infants  wean  themselvea:  soiuetiuiea  <|uitti  auddeuly  thej 
'flcem  to  take  a  dislike  to  the  breast,  and  refuse  to  auck ;  in  some  casos  it  ifl 
oulj  one  breast  which  the  child  rcfuses,  and  partial  or  entire  suckling  may 
be  uonLiuutKl  with  tho  olher.  This  refusul  often  occurs  at  a  tirne  when  tbe 
milk  18  l>ecoming  a'antj,  at  other  timea  no  oause  vhatever  for  tbe  sudden 
dislike  oan  be  found. 


"VVbt.Ndbsing 

Where  the  mother  is  uuable  for  any  reasou  to  suckle  ber  infant  the 

3ueitinu  ariHfM  vliutbera  WBl^DunH5  should  be  eniploved.  There  eau  be  uo 
oubt  that,  ttn  fiir  as  the  oature  of  the  fiiod  goea,  tbe  onlv  pcrfect  wej  of 
repjacing  the  molhera  milk  is  byawet-num!;  but  the  objections  to  this 
niutliod  a»  so  vury  serioua  tluit  it  is  now  oomporativelj  seldom  usod.    Tbe 
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noglect  of  tho  nurse^s  owii  infant,  possiblj  at  the  cost  of  ita  life;  the 
immoral  cliamcter  of  some  oF  tho  vvomuL  thus  eniploytid ;  the  iliHicult)'  of 
Qxcluding  the  jiresence  of  ayphiUs  in  wuuiBn  of  whose  previous  hifttory 
nothiug  is  kuown  i^Lheso  fire  some  of  the  weightier  objections,  to  which  have 
to  be  addcd  such  niinor  poiats  as  the  mconveiiienco  to  the  household  whi6h 
tlie  preseucm  of  &uch  a  nunw  ofUiii  Involves^  and  the  costUutiss  uf  such  a 
method  of  feediiig. 

If  it  is  decided  to  eniploj-  a  vret^mirse  she  inust  first  be  thoronghIy 
examinod  by  the  medical  uiau.  particularly  for  the  preseuce  of  tuberele  or 
8yphitis.  (julte  nxently  tho  \vritcr  Utud  under  his  čare  nn  infaut  who3e 
wet-nui'8e  had  dehboniti:ly  uonoealej  the  fact  that  she  had  hifiuioptyftiii,  and 
althoiigh  ahe  had  l)e(;n  esamined  by  a  medical  man,  it  wa8  not  nntil  she  had 
sacklod  the  infant  several  months  that  the  fraud  vrae  discovered  by  her 
becouiing  acutely  ill  with  tuberculoaia.  The  nur8e'a  infunt  bhould  also  bo 
examined  if  possiblc,  partly  to  aeo  whether  it  shovva  anv  evidence  of  Hvphilis, 
and  partly  t<>  aai^ertain  wbether  it  Iiaa  tlirivtu  on  it«  inothars  milk. 

In  the  choice  of  a  wet-mir8e,  her  ago  and  tho  a^  of  hcr  infunt  are  of 
much  lesa  iujportfincu  thun  Lhc  character  of  her  uiilk,  and  tbis  should  be 
aaoertuiued  by  the  cliuical  methods  descrihed  ahove,  or  better  stili  by 
having  an  accnratc  analjsis  made.  Inspection  of  the  milk  and  alao  of 
the  bieaHts,  vvhich  should  bc  full  and  Urni,  will  also  give  somo  idoa  of  the 
quantity  and  qviality  of  thu  milk. 

The  diet  of  a  flret-nin^sic  uiust  be  ro^uhit«!  nn  the  fuime  linea  as  thoee 
laid  down  for  the  nuraing  mother,  but  with  thia  caution,  that  as  she  has 
usually  couie  from  very  poor  circumetancea,  a  too  plentiful  or  too  rich  diot 
may  BaBily  iilter  the  4nuUly  of  her  milk,  so  that  it  uiav  disagree  with  her 
nureliug.  For  the  same  ruusou,  if  she  haa  heeu  aiS!Ustomed  previoualy  to 
hard,  active  Ufe  it  in  importJiut  that  she  ehould  liave  plenty  of  exeR'iBe. 
othcrwise  the  combination  of  a  Uberal  diet  with  insutlicieut  exerciso  ia 
almoat  sure  to  jiruduc:«  milk  too  rich  iu  proteid  and  fat. 

The  employni«nt  of  a  web-nun«e  is  by  no  nieanR  alway8  a  succesa;  not 
every  vomans  milk  acjrees  with  every  infant,  and  even  if  at  first  the 
uur8o'9  milk  agrces  it  is  Itahle  to  any  of  the  changes  to  which  a  mothcr's 
milk  is  subject,  and  mav  at  any  tirne  ceose  to  aj^ee  with  the  infant ;  and 
lastly,  Hiich  W(mitiD  n!(|uire  uuustaut  Hupervituuu  tu  see  tlial  lhey  discharge 
their  iuijKirtant  duties  faithfnlly. 


Ahtimciaj,  Feedikc 

^heu  the  mother  is  unable  to  siickle  her  infant,  the  most  readily 
available,  and  in  most  cases  the  best  subslitute  for  brcast-feuding  is  cow*a 
milk ;  but  as  \vill  be  seen,  caw's  milk  recjuirea  modititatiou  to  adapt  it  to 
the  needs  nf  the  infant,  and  lo  carry  out  thia  modifitration  intenigently 
some  knowIedge  of  the  composition  of  co\v'8  milk,  and  of  ihe  points 
wherein  it  diflers  from  human  milk,  is  essential. 

Cow's  milk,  when  firat  drawn  from  the  udder,  lias  an  amphoteric 
reaction,  but  as  it  reaches  the  cousumer  it  is  geuerally  faintly  acid.  Its 
spe^jific  gravity  varies  from  1029  to  10:15.  Mi(?roacnpically  it  resembles 
human  milk  in  eonsisting  of  a  coloiirlesa  plasma  in  whjch  are  ausponded 
fat  globulos:  the  avenige  size  of  these  glubules,  ho\vt:ver.  ia  larger  than  in 
human  milk.  Tlie  plasma,  as  in  human  milk,  contaius  proteids,  sugar,  aud 
salts  in  eolutiou.  but  the  pn>portions  are  not  the  same  as  in  human 
milk. 

The  Gomposition  of  oow'6  milk  vartes   conaiderablj :    the   follo\ving 
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panuon ; — 

Oa«'i  MUk. 

ProteifU  ;  Casein,3'3.'>  1 
I^u^Uilbumin,  '7>'>  f 
Fat  .... 
Sugar  .  .  .  . 
BaTu  .... 
Water    .       .       .       . 


from  aaalysc9  iiukIc  l>y  severni  obseirers  is  therefore  onlr 
E^the  proporlionti  in  liuiuau   luilk  are   given   here   for  oom- 


HtnBMlulk. 

^^r  cent 


813  per  cent|J;;^JJH^-^^  ,.^  p^^„^ 

3-6  .,  ,. 

7-0  ,.  .. 

•2  .,  ,. 

87-3  „  . 


It  wiU  be  seen  that  the  ohief  difiereDOos  io  oomposition  are  tbe  much 
larger  projKirtion  of  i>roteids  and  tho  much  smollcr  proportioD  of  BUgar 
in  cow'»  milk.  But  the  prot«iila  8how  an  even  mm-e  iuijHjrtant  diflerence, 
for  \vhile  in  human  milk  tht?y  consist  chieliv  of  lartjilbuinin,  in  cnw*B  milk 
they  consist  chiefly  of  casein :  the  proportion  of  casein  to  lactalbumin  in 
Oow'8  milk  is  about  4 : 1,  in  human  milk  it  is  ubout  1 : 2.  The  practical 
significance  of  this  flifTerence  is  readily  nppreciated  if  samples  of  the  lwo 
kinds  of  milk  are  takeo  in  two  tcst-tubes,  and  somo  weak  hydrocblorio 
acid  is  addcd.  Large  soUd  masaes  of  curd  aro  at  ouce  formed  in  the  cow'8 
milk,  niiile  thu  human  milk  8howa  oniv  very  fin«  flocculent  shreda  of  curd 
floatin^  in  it.  Similar  changes  oeciir  in  the  stomach,  but  the  fonuation  of 
curd  here  is  due  not  only  to  the  acid  in  Ibe  gastric  jiiice,  but  also  to  a  milk- 
curdling  fenuent.  rennot  Another  importitnt  differeuco  is  the  8terility  of 
human  milk  iu  coutraat  with  the  large  nuniber  uf  bacteria  pretu-nt  in 
oow*8  milk  as  it  reaches  the  consumer;  the  alkaliuity  of  human  milk  also 
oontrasts  with  the  acidity  of  cow'8  milk. 

Afodijifation  of  Cmt/t  AfUk. — It  is  obnous  that  in  ordcr  to  reduce  the 
projNirtiuu  of  proteids  tu  the  standard  of  liumau  milk  »uuie  dihition  will 
bo  necessary,  For  thia  purjKise  rarions  diliienta  are  avuilahle,  but  the 
choice  of  the  dilucnt  in  anj  particular  casc  is  otten  a  uiatter  of  considcrable 
importance. 

Plaiu  water,  as  the  airaplest  and  least  espeuaive,  is  moet  onmmnnly 
uaed;  such  tnimple  dilution  not  only  reduces  the  peroentage  of  proteid,  btit 
also  mttteriHlly  reduces  the  size  of  the  curd.  In  many  cases  tliis  is  »U  that 
18  required  to  enable  the  intaiit  to  digcst  tho  casein ;  iu  others,  however,  this 
is  not  suOicibut,  aud  the  digestiou  of  the  curd  may  be  asoisted  by  uaing 
soujo  tliirketiud  fluid  as  a  diluent. 

Barley  wat«r  ia  often  used  in  thia  way,  and  whatever  maj  be  the 
rutionalo  of  itn  usc,  thcre  can  be  no  doubt  that  some  infanta  will  digeat 
milk  dilutftl  ihua  Mrhuu  they  are  uuable  tu  digest  milk  diluted  \vith  plain 
water.  ll  may  be  that  Kuch  a  thickened  Miiid  does  to  samo  estent 
meohanically  hindcr  the  formation  of  large  cnrds,  but  from  a  series  of 
GXperimcnts  mude  by  tho  writer,  it  wouId  seem  that  this  attcntiating 
action,  if  preiicnt  at  ali,  is  extremely  aligbt,  and  it  has  been  dmiied  ulto- 
gether  by  some  oboerver«. 

A«  a  food  in  itsplf  l>arloy  wat*T  has  but  little  value ;  its  mo8t  im- 
portant  constituent  is  starch.  and  although  this  is  present  in  VGry  small 
pro|H)rtian,  it  sometiuK^ii  causea  trouble,  eHpeoiuUy  iu  the  carlicr  uiunths  of 
infancy.  Flalulfuco  aud  colic,  und  0GCJuiiouiilly  diarrh(i'u,  huvu  seemed  in 
the  »"riters  expnrieni:e  to  be  due  to  the  use  of  tmrley  water  as  a  diluent. 
On  the  other  hand.  tho  laxative  effect  of  harley  vratar  nuiv  be  useful  fur  an 
infiint  who  is  »unt-riug  from  babitual  coustipatiun.  Ilico  watorand  natuieal 
vrater  are  a(uuetime?4  usud  iu  tlur  suruc  wiiy.  The  furuier  Iuin  lesa  l&xtttive 
aciion  Ihan  luirli^v  wuter,  and  muy  therefore  l>ti  uaeful  where  there  ia  a 
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tendcDCj  to  diarrhcci.  Oatmeal  water,  although  it.  has  a  diatinct  laxative 
effect,  coutaina  lesa  starcli  Ihan  Ijarlej  water,  aml  iria}'  agree  where  barley 
water  ha«  failed.  Gelatine  is  occasionallj  used  in  the  form  of  a  thin  jellj-, 
in  tho  proportion  of  ouc  teaspooafiU  to  ubout  four  ounces  of  mil  k  and 
watcr. 

The  melhods  of  preparation  of  these  dilueuta  are  aa  followa : — 

Barley  water  is  inade  by  putting  two  teaspoonfula  of  pearl  liarley  into 
a  pint  of  cold  vvater,  boiliug  3lowly  down  to  t\vo*third8  of  a  pint,  and 
tlieu  atniining;  or  by  mixing  one  teaspoonful  of  preparcti  barlej  (in 
powder)  wil,lj  one  piut  of  boiling  waL«r.  aml  tlieu  boilitig  for  ten  minutes. 
^Vhi^!lleve^  way  it  ia  made,  ji  fre-ah  supply  must  be  prepareil  twii«  a  day,  and 
it  miist  be  kopt  in  a  cool  plače. 

Itice  ivater  is  madu  by  soakiiig  one  tablespoonful  of  rice,  which  has- 
previou8ly  bcon  \va8hed  with  cold  water,  in  a  qiiart  of  water  at  tepid  lient  for 
three  houra  ;  it  ia  tben  boiled  alo\vly  for  an  liour,  after  \vbicb  it  ia  straiued. 

Ontmejil  water  ia  mado  by  niising  oue  talileapoonfid  of  oatTiieal  with  a 
pint  of  boiling  TsaUir,  and  boiling  6lowly  for  one  hour;  water  must  be 
added  as  necessary  to  make  up  the  quantity  after  boiling  to  one  pint ; 
then  etrain. 

Gelatiuo  jelly  is  made  by  aoakiug  ono  tcaspoonful  of  gelatine  in  a 
leaciipful  of  L-old  \vali;r  for  thrtio  lioura,  Ibeu  slaudiiig  it  in  hut  water  wliich. 
is  kopt  boiling  mitil  ths  t^elatine  ia  disanlved. 

Another  meth<xl  which  is  ocoaaionaUy  usoftd,  and  whichj  perhapa,  haa 
some  me*!hanical  action  as  suggestcd  above,  is  to  add  to  the  milk.  after 
dilutiou  with  plaiu  water,  a  very  small  4uautity  of  some  malted  prepara- 
tion  of  cereala,  Buc:h  aa  MeUin'a  fuod ;  half  a  teaspoonful  or  une  ttias[K>ou- 
fol  of  this  adiled  to  tlie  feed  of  milk  and  vvater  will  sometimes  enable  an 
iufant  to  digest  the  cuaein  of  the  luUk. 

Lime-water  uiay  ufteu  be  used  witU  advantuge  iustejid  of,  or  iu 
addition  t«)  plain  WiiU;r.  Thia  not  only  aervoa  to  dilute  tho  proteitla,  but 
alao  aeeined,  iu  some  experiments  nia«le  by  the  writer,  to  bave  a  definite 
though  slight  etfect  in  diminishing  the  sizo  and  tirmncss  of  the  curd;  it 
also  corrects  the  acidit.y  of  the  cuw'8  milk,  aud  uudoubtedly  increoses  ita 
digestibiUty.  him(!-watt;r  abould  be  used  in  the  propartion  of  at  leaat  oue 
tablespoonful  to  a  tliree-oiinee  mixture  of  milk  and  \vater.  A  aolution  of 
eodium  bicarbonate  (gr.  iv.  to  %}.)  may  be  uaed  similarlj;  it  has  the 
advautago  ihat  it  docs  not  cause  constipatioa  as  limc-water  ofton  docs.  Kor 
this  very  reasou,  however,  lime-water  ia  uauallv  to  be  preftsrred  aa  a  diluent 
in  aises  of  diarrhoi-.a,  and  in  such  cases  two  tableapoonfiila  mayibe  piven  in 
a  tliree-ounce  feed.  The  more  concenti-ated  form  of  Iime-water  kuowu  aa 
liquor  calcia  aaccliamtua  is  scmctiinus  more  conveuicnt;  a.  tciiapoonfu!  of 
thia  lo  fuur  tableapouufida  of  water  givea  a  aolulicm  of  nefLrly  itie  siime 
strengtb  aa  the  ordinary  linie-wjiter.  A  aimpler  way  of  using  it  is  to  add 
the  saccharated  Ume  solution  directlv  to  the  food,  for  instanco,  to  a  three- 
ounce  feed  of  milk  and  watcr  Kftecu  dropa  of  the  li^uor  calcia  aaccharatus 
ahotild  be  added. 

Th«  addition  nf  an  eijual  ([uantity  of  any  of  the  diluents  menLioned 
■ffill  ruduce  the  proportion  of  proteids  in  cow'5  milk  to  2  per  cent.  as  in 
human  milk ;  but  the  relative  proportions  of  casein  and  lactalbumin 
rcmaiu  exactly  as  before,  so  that  ihe  oaaein  is  atill  niuch  nioi'e  thau  in 
human  milk;  this  can  be  aeen  from  the  compariaon  beIow.  Esperieuce 
Bhow8  that  it  is  this  cxcb8s  of  CAsein,  and  the  large  solid  curd  resulting 
therefrum.  which  ia  the  cliief  ditfK-ullv  in  the  use  of  cow's  milk  for  infants' 
food,  and  in  mauy  caaes  au  infant  will  not  di^t  cow'8  milk   until  the 
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dilution  ia  carhed  so  far  that  the  fturin  is.  reduc«d  to  about 
percentage  as  in  bumac  mUk^ — in  otfaer  vonls.  U>c  ct^v*«  nuUc 
dilnted  \ritb  three-or  eren  four  tiraeB  its  qaantitj  of  the  diluent 

What«veT  dilution  \a  oaed  it  is  erident  that  ali  the  other  coBStitiMntB 
of  the  milk  are  dilut«d  at  the  same  tirne,  so  that  the  percezttAge  of  £it 
which  vas  prerioualjr  the  aame  as  ia  hutaao  milk  beoomos  too  lov,  and  ths 
•lready  insufficient  proportion  of  sugar  beoocDM  ereo  Um  sufBciest  ^lia 
mar  be  aeen  from  the  folloving  fignres : — 


ftD  per  oent 

3-5    ..      „ 
'-o    „      t. 


Laetalbumin.  1*4 


Oovi  Milit  isimti  mth  tt  •fua  ifmmoj  oc  Vti«. 
Froteidfi:  Cuein,  t-esl  »«»1— «-»t 

Lactaibnmin,  -37  f       '    "»P«-«"^ 

Pat 1-75  „      ^ 

Sogar ro    „      „ 

It  is  n6C6a8ary,  tberefore,  not  merelj  to  dilute  the  cov'8  milk  in  ofder 
to  reduce  the  perceotage  of  prot^uds,  but  olso  to  add  fat  aud  sugHr  in 
order  tn  bring  the  proportion  of  these  up  to  the  standard  of  human  milk. 

Addition  of  ^L—The  supplj*  of  a  pniper  proportion  of  fut  ia  a  matler 
of  the  groBtest  importanoe  in  the  feediug  of  uifanta.  One  of  the 
commonest  fanlts  io  infant  feeding  at  the  present  tirne  is  the  use  of  food 
coDtaining  too  little  fat.  and  many  casee  of  ohronic  constipation,  foiUire 
of  DUthtion.  and  hckeia  are  due  to  tbis  deficieucy.  Taking  bumau  milk 
as  the  standard,  one  vould  saj  that  3-4  per  cent  is  Uie  proper  pru[K.irtion, 
and  althoagh  some  infants  vili  make  satisfactonr  progress  ou  leas  tban 
tbis.  it  aeems  prohable  that  3  per  cent  is  the  miDimuia  vhich  shonld  be 
ftUoved  :  certmniv  a  proportion  of  fat  belov  2  per  cent  at  ony  ptriod  during 
the  firsl  }'ear  uf  life  is  uflen  aasotiiated  vith  some  diturder  of  nuLritiou. 

]f  CTeam  containing  a  known  percentage  of  fat  can  be  obtained  it  is 
a  ainiple  matter  to  correct  tho  dcticicncr  of  fat  in  the  milk.  In  tovna 
vbere  eentrifhgal  machiuea  are  used  lu  the  separatioa  of  cream,  it  may 
ba  poasible  to  obtain  cream  vhich  containa  a  fairlv  constant  average 
pereentage  of  fat  Observations  by  the  nriu-r  shoved  tliat  freah  cream,  aa 
sappUed  by  Lnndon  doiries.  contains  on  the  average  about  48  per  cent  of 
ffct ;  but  even  sueb  crcaui  shoved  couaiderable  variation  (^G'S-o4  per  cent) 
in  its  prujiortion  of  fat,  and  it  is  much  to  1«  desired  that  a  stiuidardtBftd 
creiun  shnuld  I«  more  genemllv  nlitninable.  If  the  cruam  nsed  oontains 
48  per  cent  fat,  it  is  evident  that  one  teaspoonful  in  a  three^unce  fbed 
vili  raise  the  fat  2  [»r  cent;  so  that  if  used  with  n  three-onnce  mixture 
of  equal  parts  of  cow'h  milk  aud  vuter,  it  vili  raise  the  proportion  of  Tat 
from  175  to  3*75  per  cent  Anf  desired  peroentoge  of  fat  cun  be  obtained 
by  similar  calcolation. 

Creom  is  the  upper  portion  of  milk  into  vhioh  tho  fat  globules  have  risen 
eitber  (1)  by  gra\ity,  ttiat  is,  tho  milk  has  t>oen;alIowed  to  stj^ind  until  moro 
or  loas  of  the  fat  haa  risen  ti>  the  top,  vhich  hus  then  been  akimrned  oD'  aa 
"cream,"  or  (2)  by  contrifugalisation.  Tho  other  oonstitupnta  of  milk 
remain  practicallj  unaltered,  both  in  qualitT  and  quantity  in  the  cream, 
and  ihoriTnro,  to  Ui  strictl^  accurate,  it  would  bo  ueceasitrjr  to  take  iiilo 
Accuunl  the  proteids  and  sugar  of  cream  whcn  we  add  it  to  the  infants 
food ;  for  practicaJ  purjuises.  hovever,  the  quantity  of  the  centrifugalised 
cream  used  is  sn  small  that  in  mo«t  caees  the  rc<lativcly  minuto  pro|KiTtion 
of  thoao  other  constitucuts  cun  be  neglocted,  and  ouly  tho  fat  in  thu  crcaui 
DMda  to  bo  cunaiderod. 

PerhajM  the  simplest  vay  t»  obtain  a  standunliaod  oreiun  is  t(>  prejnre 
it  at  homu  by  allo\ving  a  quart  of  milk  to  stand  fnr  three  houre  in  a  eool 
pUoe^  in  a  glaas  vater-bottle  sueh  as  can  be  obtained  fVom  any  scientitio 
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instrument  maker  for  three  or  iour  shillings,  \vith  a  tap  nenr  the  bottom 
of  the  vesscL  After  the  milk  haa  stood  Ibr  tliree  Iioiirs  the  loweT  portion 
18  clrawu  ofT,  imd  uau  be  useU  as  skiuiiued  milk  for  domeatic  piirposea,  the 
upper  p;irt  into  \vhich  tlie  f".it  has  risRn,  the  creain,  is  used  for  the  iufaut. 
The  peroentfiges  of  fat  thus  obtained  can  be  seen  from  the  following 
table ;  they  are  only  (iverages,  for,  as  already  mentioned,  the  rate  at  which 
fat  riscs  dcpeiids  ou  severni  varying  lactors ;  but  these  ligurcs  are 
BiilTit;ienLly  jicciirat«  for  pnictical  purpoaea,  they  were  ohtaiued  witb 
average  London  milk ; — 

fh«i.  »cl,  q«m  of  .iiiik.  Proportlon  of  Fat. 

One  pint ft"3  pcr  oent 

l*'ifU'L'n  ounces «'5   „      „ 

Ten  ounces 8      „      „ 

l'*ive  ouiicvs U      „      „ 

Sucb  top-milk  or  creain  can  be  used  eitber  &b  an  addition  to  a  misture 
of  milk  and  water  to  increase  the  fat,  or  more  Bimply  with  dlrect  dilution 
witli  watt:r.  Tliiia  the  addition  of  a  table»pooufnl  of  the  11  pur  cent 
cream  to  a  three-ouiiue  mixture  of  equnl  parts  of  milk  and  vvater,  \vill  raise 
the  fat  itercentage  from  TTo  to  bl>out  3*2  ;  or  the  dilution  of  one  j^rt  of 
thia  11  per  cout  cream  ^vith  two  parts  of  \vater  \vill  givo  a  fat  perccntoge 
of  about  '.i'7. 

One  great  drawback  to  the  uae  of  mixture«  which  contain  added  cream 
ie  the  difticultv,  e8|>ecially  in  tovrns,  of  obtaining  it  fresh.  Amongst  the 
poor  also  the  cxpcu8e  makcs  it  impossihle  in  mauy  casca  to  obtain  cream. 

A  pl.iiu  mixlure  of  milk  and  vvatcr  ia  therefore  commonly  used,  and  the 
reaults  are  sometimcs  *piite  satisfacjtor)' ;  but  iu  a  considt^rable  projMirtion  of 
casea  the  inevit-Jihle  deliciuncy  of  fat  iu  the  mixture  Isiids  to  some  failure 
of  nutrition,  or  lo  some  degree  of  rickete. 

Where  no  more  accurate  method  can  be  canied  out,  it  is  well  to  adopt 
the  ainiple  jdan  of  allowing  the  milk  to  atand  in  a  jug  for  an  hour  or  more, 
and  theu,  with  us  little  shaking  as  possihle,  pour  off  the  top  half  to  be  used 
in  preparing  the  iixfaut'8  food ;  a  valuablc  increase  of  fat  is  obtain  cd  ia 
this  way. 

"VVhere  even  tliis  is  impossible  the  milk  sliould  be  givon  with  the  leaat 
poasible  dilution  conaistent  with  the  dige-stion  of  the  caaein,  and,  if  necessatj, 
the  deticiency  of  fat  muat  be  nmde  good  by  the  daily  administration  of 
small  dosca  of  cod-Uver  oiL  The  writer  has  somctiuie«  used  a  little  butter, 
a  piece  about  the  Rize  of  a  large  pea,  diHKolved  and  »iiaken  uji  weU,  in  a 
three  or  four-ouuce  fecd  of  dilutcd  milk ;  the  proportion  of  fat  may  be 
luised  in  this  way  nestrlv  1  per  cent.  Infiinta  geuerally  tolerale  tliie  umount 
of  butter  wcll,  but  the  luetltod  is  not  to  be  recommeiided  whei'e  cream  caa 
be  obtaiued,  for  the  hutter  duea  not  mix  ettsily  witl)  the  milk,  it  haa  a  tauta 
which  may  bo  disliked,  and  it  is  often  adulterated,  e8pecially  with  pre- 
servatives  which  may  do  harm. 

Addition  of  Sugar. — WhaUiver  Rtrcngtli  of  i;ow'8  milk  is  used  the 
addition  of  sugtir  ia  nt!tu^!wury  to  briug  the  proportion  np  to  Umt  fuuud  in 
hunmu  milk.  Fnr  this  purpose  milk-sugar  ih  pn^ferable  to  cvine-siigar. 
A  Btandardised  solutiou  of  milk-sugar  ia  sometimea  usod  for  the  dilution  of 
milk,  but  thia  has  the  disadvantage  that  the  solution  must  be  frequently 
made  afresh  to  pravcut  itd  undergoiug  fermoutation.  It  ih  qiiJle  as  simple 
and  usuany  muuh  more  conveuieat  to  add  the  milk-sugar  ilirectly  to  the 
dilnted  milk ;  and  if  it  be  remembered  that  one  level  teaspoonful  (75  graina) 
of  the  powdered  luUk-augar  in  a  tliroe-ounce  wixture  gives  a  proportion  of 
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whwi  5  por  cent  of  sngar  the  calculation  is  Biniple  cnotigh.  Thns  in  a  three- 
onAOe  mlxlure  of  equal  parte  of  milk  and  wHter,  nlvich,  as  already  pointed 
out,  ccntains  2  per  cent  of  sugar,  the  oddition  of  one  level  teaspoonful  of 
milk-SDgar  will  raise  the  proportion  to  7  per  cent ;  and  in  G  oz.  of  sucb  a 
Uiixtuie  Uie  additioa  of  two  teaspoonfuU  of  milk-sugar  wiU  have  the  same 
efiect 

The  uae  of  milk-sugar  lb  not  a  matter  of  grcut  importance,  cane-sogar 
will  Hcrve  the  purpoee  almost  equally  weU,  and  amongst  tbo  poorer  clateos 
it  is  commonlv  used  on  aocount  of  its  cfaeapnesa.  If  ordinary  white  luiup 
sngar  is  used  a  luiup  about  half  an  inch  8quare  should  be  used  to  a  three- 
ounce  miiture  of  milk  and  wat«r. 

Milk  Mixture*. — Of  recent  j-eura  there  is  a  grovving  tendenoj  to  the  use 
of  carefiiUj  calcuLited  fomiula^  in  tho  uioilification  of  milk  for  infant  feoding. 
wirh  the  ubject  of  approximating  more  nearly  to  tlie  standard  of  human 
milk.  Tliis,  undnubtedly,  is  a  atep  in  the  right  direction,  and  it  is  mucb  to 
be  dt«ireii  tbat  siich  careful  moditication  should  be  more  geuerallj  carried 
out;  hut  at  the  eame  tirne  it  must  be  remem1>ered  that  an  infant  is  not  a 
test-tube,  and  that  no  araount  of  nmthcmntical  precision  in  the  calculation 
of  formuhe  \v\\\.  climinatc  tho  idioaj-ucrasies  of  the  infant.  We  m,ay 
detcniiiue  to  a  nicetj-  the  percentu^e  of  ejich  constituent  in  a  misture,  but 
the  much  more  scriouH  dillicuUv  titili  remains  to  know  whttt  }>articular  per- 
oentage  will  suit  any  jnven  CAse.  Thero  is  no  golden  rule  wherebj  to  dot«r- 
mine  tliis ;  one  can  judge  to  some  Qxtent  from  the  age  of  the  infant,  but  the 
requircment8  of  each  individual  čase  must  remain  to  a  large  exLent  a  matter 
of  experiment.  The  proportion«  of  fat  and  sugar  which  are  requinHl  vnry 
very  litllt?  at  any  period  during  the  first  year  of  life;  the  former  sliould  be 
3-4  per  cent,  the  low'er  proportion  l)eing  givon  diiring  the  first  few  vrečke, 
the  SUffar  should  be  G-7  \^v  cent.  The  projnirtion  of  prottud  is  the  ehief 
diffloultj ;  the  foUowing  proportions  can  only  be  taken  as  a  rough  guide,  for 
infants  of  Ibe  same  age  dilfer  oonaiderablj  in  their  pon-er  of  digeating  the 
proteida  of  cow'8  milk : — 

Af.  FvMntal«  of  PnAaltL 

First  wook        ....  1  per  cent  or  len 

find  week  to  6tli  weok 

Oili  week  to  3rd  month 

Srd  mnnlh  to  Otli  month 

6th      ,.       .,  ftth      „ 

8th       „        „    12th    „ 

These  proportions  can  be  appro^imatclj  obtained  hj  diluting  tho  milk 
aocording  to  the  foUowing  table : — 


Pln»t«k. 


Milk 
Wat«r 


etb  «k.  to 
anlnttli. 


If  the  milk  is  dilutcd  iu  this  way,  and  the  quantity  of  each  feed  is 
regulated  according  to  the  table  given  1)eluw,  the  additiuu  of  one  tea- 
tpoonfal  of  48  per  oent  oenthrugaliaed  croam,  and  of  milk-sugar  in  the 
pfoportion  of  about  one  teaapoonful  to  every  3  oz,  of  the  mixture,  wiU  give 
aati8factory  proportions.     For  exainpla : — 

FtomitUm. 

Ftnit  week  .  .     MUk,  1  Ubleipoonful 

Wator,  2  tableapouufuls  . 
Limti<w»t«r,  1  Lablottpoouful 
Crenui  (4H  p.t*.\  I  toaspotmful 
Milk-sugar,  half  a  U««pnonful 
(Uall  tliis  quantitj  to  Im;  givon  oa  a  feod.) 


ApjittiiiinKl«  Proportion. 
Prottid,  I  per  ceni 
Fat.  3-8       .,       „ 
Sugnr,6'A  „      „ 
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Snd  to  6th  veek 


6tli  wk.  to  Srd  luth. 


3rd  to  6th  month 


Stb  to  8th  month 


Sth  to  ISth  month 


[FananiM. 

Milk,  2  tablespoonfuls 
Water.  3  „ 

Llujc-wat<;r,  1  lableapooufiil    . 
Crcrtco  (48  p.c),  1  tcaspoonful 
Milk-sugnr;  1  level         „ 
Milk,  3  tatilesprKinfuls 
Water,ai 

Lime-water,  1  tablespoonful    . 
Creaiu  (48  p.c),  1  teaspoonful 
Milk-sufrar.  I  level         „ 
Milk,  4  tablespoonialei 
Watcr,  S  „  .         . 

Linie-water,  1  tablespooDful  . 
Ci-OJim  {48  p.f.),  1  teaapoouful 
Milk-siigar,  1  leveJ  „ 

Milk,  8  iftblp«pooTifuls 
Water,  2    ■        „  .         . 

Lime-vater,  3  tablespoonfuU  . 
Creatii  (4H  p.c.),  1  teas{HX)t)ful 
Milk-siigar,  I  i  „ 

Mitk,  12  tabIpKpoonfuU 
Wat©r,  2  .,  .        . 

Lime-water,  2  tnblaapoonfuls  . 
Crenm  (48  p.c),  1  teaspooaful 
Milksiigar,  2  „ 


ApjiruilinaU  FroporHon. 

Protuid,  rs  perccnt 
Fat,  3-2  .,      „ 

Sugar,  6-3      „      „ 


Protfid,  1  -6  p«r  cent 
Fat,  3-2  ,      „ 

Sugar,  fi-5      ,      „ 


Proteid,  2'0  por  cent 
Fat,  3-25         „       ., 
Sugar,  6-0      „      „ 


Proteid,  i-e  per  *ent 
Fat,  3-4  „      „ 

Sogar,  7-0      „     „ 


ProteitI,  3  per  cent 

Fat^  3-4 

Sugar,  62    „       „ 


If  a  'weaker  ci^eam  is  used,  so  that  largcr  (juantities  are  required,  it 
'becomea  necessarj"  to  t-ake  int«  accouut  the  proteid  aud  engar  os  wcll  as  the 
fat  iit  the  cretim;  and  ofteu  it  ia  L-oiivenicut  to  iise  auch  a  thm  cream 
insfraad  of  inilk  ae  the  basis  of  the  misture,  The  proteids  and  augar  in 
any  cream  are  practicallj  in  the  same  proportion  as  in  milk.  An  8  per  cent 
cream  can  be  obtoined  as  described  abovo  by  taking  the  iipper  10  ounoea 
froui  a  (|uart  of  milk  »'liiuh  bas  been  allo^-ed  to  fltand  for  tltree  hours.  Sucli 
a  cream  only  requirea  dilution  and  the  addition  of  aiigar.  For  an  infant 
between  the  ages  of  O  wcek8  and  3  months  such  a  mixture  as  the  folloving 
is  sui tablo : — 

Furaiuli. 


Cream  (S  p.c.\3  tablespoonfuU 
Watcr,  3  trtbles|Kiotifuls  . 
Ijiiue-water,  1  tablespijoiiful   . 
Milk  sugar,  I  teaspoonful 


A]iiirtiiiuiiLU>  rTopurUDU. 

Proteid,  1*7  per  cent 
FtLt,  3  3  „       „ 

Sugar,  (3-6      „      „ 


At  Bix  months  it  maj  be  used  with  an  eqnal  quantity  of  diluent, 


PrinilUlA. 

<>«ua  (8  p.  C. ),  6  tabl&snoon  fuls 
'ffftter,  6  tablcspoorif  ula  . 
Lime-ivater,  ]  tablcspuouful  , 
Milk-sugar,  2  teaspooufuls 


Aliprasimala  Pmportiun. 

Proteid,  2  pur  c«nt 

Fat,  4  „       „ 

Sugar,  7      „       „ 


Simi!ar!y  hy  using  tlic  uppor  15  ounces  (6"5  pRr  cent  fat)  frora  the  quaTt 
of  milk,  and  diluting  witb  an  equal  guantit^  of  water,  a  niixture  is  obtained 
ooctaining  proteids  2  per  cent,  fat  325  per  cent ;  or,  by  using  the  upper 
5  ounces  (11  j>cr  cent  fat),  aud  dtlutiui^  with  tnice  the  quaulit)'  of  water,  a 
mixture  ia  ohtJitued  with  prottiids  1'3  i>er  cent.  fat  '^'7  per  cent. 

The  pftrctntages  obtained  by  any  such  methods,  even  with  the  utmoet 
čare,  are  neces8arily  only  approxiinate,  for  the  composition  of  milk,  even 
from  tbe  some  cow,  varies  not  merely  from  day  to  day,  but  even  at  differenfc 
houra  of  the  day  ;  and  altliough  lliis  variation  is  »»mevvhat  lesa  in  tlie  mixed 
milk  of  commerce,  it  ia  stili  pi'escnt,  and  in  cream  it  is  stili  more  marked. 
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Some  of  the  large  London  dairy  companies  now  imdertake  the  preparatiou 

milk  uiisturc^  occonllng  to  prescripiiona  from  mcdicol  mcu,  and  thia  at 
once  simplifieH  Lh«  matter;  but  llie  coKtlineB8  of  aucb  a  luxur}'  placea  it  at 
present  l)eyond  the  reach  of  anj"  but  the  wealthier  claases.  Home  modifica- 
tiou  is  much  ksa  expensive,  and  is  quite  8ati8Cactory  where  proper  čare  is 

ten.  For  the  hard-working  poor  even  aucli  niodiKcalion  may  be  impossibic, 
^and  for  them  any  elaborate  formulie  are  mer«  counat-lfi  of  perfection.  Simple 
dilution  with  plain  water,  or  barlejr  water,  according  to  the  table  given  above, 
with  Ihe  additiou  of  a  small  lump  of  white  sugar  to  each  feeti,  oftan  gives 
very  good  resuJts;  and  if  tho  dclicicncy  of  fat  be  made  good  by  daily 
admiaistration  of  cod-Uver  oil,  infaaUi  fed  thua  may  do  pcrfectly  weU. 

Qiiantity  and  Frequency  of  Meals. — AVhatever  foo«!  is  used  it  is  moBt 
important  that  feeding  should  be  regular.  The  tcndency  is  to  feed  an  in- 
faat  too  often  and  with  too  large  quantitics.  The  iufant  who  is  fed  "  when- 
ever  it  crice"  cAuuot  bo  espected  to  digeat  ita  food,  aud  it  \&  not  surprising 
if  on  infaat  vomits  when  it  is  allo\ved  to  take  a  niiich  larger  quautity  than 
tho  stomach  can  po88ibly  hold  without  considerable  over-diatensioa  The 
average  capaoity  of  the  stnmach,  acconling  to  Dr.  Holt,  ia  at  birth  1^  oz.,  at 
three  months  4^  oz.,  at  8ix  months  6  oz.,  and  at  twelve  monlha  9  oz. 
Some  post-mortem  observations  madc  by  iho  wTiter  agreed  fairly  clo8ely 
n-ith  tacso  meosurcmeuta,  aad  clioical  expcrience  bas  shown  that  at  these 
Ages  these  are  about  ihe  quuutitie8  wliich  a  healthy  infaut  is  able  to  digeat. 
Of  oourse  some  littitude  must  l)e  allowed  for  the  conatitiition  of  the  particular 
infant:  a  vigorous  baby  above  the  average  size  inay  be  able  to  digest  and 
iiiay  requiro  alargor  fced  than  a  smallcr  infant  of  the  samo  age.  Somo 
infiuit«  are  habituaUy  "  amall  feedera/'  aud  wiU  thrive  od  smaller  quantitiea 
than  thosi:  iiientionnd. 

Tho  followiiig  tttble  may  serve  aa  a  goide  for  the  feeding  of  an  average 
healthy  infant : — 


First  we*k    . 
2nd  wk.  to  6th  wk. 
6th  wk.  tu  3  inos. 
3  moa.  to  6  nios.    . 
6  moa.  to  8  njOK.    . 
8  mo«.  to  H  mus. . 


Tlie  infimt  should  l»e  accustomed,  as  in  breo&t- feeding,  to  sleep  aeveral 
hours  at  nigbt  without  bcing  fed ;  the  interval  »honld  be  iiicreascd  graduallj 
from  four  houra  during  the  finit  week  up  to  fdx  hoiire  at  three  months.  aod 
vith  somo  infanta  aoven  or  eight  hours  at  aix  months. 

Boiiing,  Pattftirisation.  and  SttrHisalion  of  Milk. — Cow'8  milk  and  creom 
an  thev  reaoh  the  cunKiiiiicr  cvmtnin  a  conaidemblo  numbi.'r  of  liucteria,  aud 
it  hiiM  been  provrti  lwy(iiid  diitpulti  thiit  »ouie  of  the  ucute  apecific  fevers, 
jiarticularlr  ty{)hoid,  Huirlni:,  und  diphthcria,  have  ocoaeiona]Iy  beenconvejed 
by  mitk  ;  reci?ntly,  also,  much  atteniiun  htLS  bccn  paid  to  the  transmlsaion  of 
tubervuloaifi  in  this  way,  and  it  bas  been  showD  that  milk  from  cow8  with 
tiibcrculoais  of  the  udd(?r  frequeutly  coulaina  Ihe  tuburcie  baciUus ;  the  riak 
of  iufcction  is  undoubtmllr  a  real  odo,  but  the  frequenoy  of  it«  occurreoce 
luiH  probably  been  greatly  exaggerated.  A  much  commoner  and  more 
Hiili?ly  disastrous  ii^oction  froui  milk  is  that  which  producea  summcr 
diarrhufu ;  wtmt£ver  may  Iro  the  micro-orgunifuu  which  pmducea  it,  thcre  cau 
be  little  doabt  that  milk  infectioa  is  (^iefly  reapouaible  for  the  terrible 
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inortality  ficom  iufantile  diarrhcea.  (See  "Gostro-intestinal  Disorders  of 
Infancj'.") 

For  tlie  prevention  of  tliuse  various  riaks  three  metlioils  of  pre^iaring  the 
inilk  are  availahle:  (1)  Boiling,  (2)  Pasteurisation.  (3)  Slerilisation. 

liMing  is  at  once  the  simplest  and  the  least  objectionable  method  of  pre- 
paring  the  milk ;  hut  it  luust  bc  uiidcrstood  that  by  "  boiling  "  the  \vriter 
meaiis  ainiplv  htiatiiig  the  iiiilk  ju»t  lu  Uie  hoiliug-poiiit,  iiud  theu  at  ouce 
Rtopping  the  procesa.  Tt  is  advisahle  to  stir  tlio  milk  fretiuent!)'  diiring 
the  heating.  bo  that  the  whole  of  it  niay  be  heated  to  the  boiling-point. 
Bacteriological  observationa  have  shovvn  that  for  aH  practical  purposes  milk 
which  haK  bccu  treated  thus  is  a  perfcctly  aafe  food  so  far  as  any  risk  of 
infection  is  coucerned ;  even  virulent  tnbarculous  milk  waB  found  to  be 
innoi-nouR  after  oxpoBuro  to  a  temperature  of  onlj-  185"  ¥.  for  five  mimutes 
(Woodhead).  Trolonged  boiling  for  five,  ten,  or  tifteen  minutea,  and  a 
fortiori  for  such  perioda  aa  half  an  hoiir  or  ono  hour,  is  notonlj  unnecessarj, 
but  in  some  Wiiy  seeius  to  Jiiipair  the  niilriUve  valile  of  the  milk.  A 
auflicienl  quantity  of  the  food  to  last  twelve  hours  can  l>e  prepared  twice 
daily ;  the  inllk  and  cream  ahiiuM  be  mixed  befure  ibe  boiling  ia  carrieil 
out,  but  if  ]inie-water  is  to  be  used  it  »bould  be  add4?d  Rnb8equently,  aa 
some  chemical  changc  seenis  to  be  produced  by  boiling  it  with  the  milk. 

After  boiling,  the  niixture  should  be  put  at  once  into  clcan  bottlcs, 
wluL'lt  ure  closed  with  tight-litting  atoppers,  and  should  be  rapidlv  eooled  in 
cold  water,  or  on  ice,  and  then  kept  in  some  cool  plače  nntil  retjuired. 

Compared  with  pasteurisation  boiling  has  the  disadvantage  that  it  givee 
the  milk  a  tiiste  which  some  infants  roay  dislike,  but,  asa  matter  of  tact, 
very  few  iafauts  object  to  it,  so  tbat  this  ia  seldom  a  pfactical  diilic;ulty. 
The  cuagnlatiun  of  the  UKitulbiiniin  by  boiling  ia  iiUo  a  dinadvantage,  aa  it 
rednces  to  some  extent  the  uutritive  value  of  the  uiilk. 

Vrolonged  boiling.  like  other  mothoda  of  completc  sten  lisa  t  i  on,  has  been 
showu  to  pi"oduce  some  change  in  the  milk  whcreby  it  luses  its  anti- 
scorhutie  pawer;  and  the  continuoua  use  of  such  milk  is  liuble  to  produce 
infantile  8curvy.  So  far  ali  are  agreed ;  but  there  is  more  to  be  said  on  thie 
point.  Infants  come  under  notic«  everj  now  Jind  then  ttho  have  been  fed 
continuons!y  on  milk  which  has  been  boiled  for  lifteon  minutos,  or  perhaps 
loager ;  they  tihow  no  evidence  wlialever  of  pruuuuuced  st;urvy,  but  tbey 
are  "  not  getting  on,"  tbey  lu-e  peevish  and  misemble.  their  akin,  inatead  of 
Bhowing  a  clear  healthy  colour,  8hows  an  earthy  pallor,  only  lesa  marked  than 
the  ancemia  of  8cur\'y,  their  musclcs  are  liabby.  and  they  are  not  gaining 
weight  as  i\w:y  sbould  ;  there  ia,  in  fact,  a  cacbesia,  which  ia  hardly  defiued 
enough  to  h«  tralled  scurvy,  biit  may  "n^ell  be  the  raniahing  point  of  acur\*y 
— and  this  aiipears  to  be  dne  in  some  cases  to  overhniled  milk,  but  much 
more  often  to  sterilisatiou.  If,  however,  milk  bc  heated  only  just  to  the 
boiling-point,  iind  then  immediately  cooled,  it  would  secm  that  the  risk  of 
any  aucb  cacbesia  is  considerablv  diminisht-d. 

paRte.uTimtion  of  DiHk  consists  in  keeping  it  at  a  temi>eraturo  of  155*- 
165°  F.  for  twenty  to  thirty  minutes.  This  is  found  to  render  the  milk  in- 
Boouoas,  80  far  as  pathogenic  micro-organisma  ure  coucerned,  but  like  heating 
just  to  tbe  boiling-ijoint,  or  even  buiting  for  two  or  three  minutes,  it  doea 
not  neces8arily  render  tho  milk  "  sterilc  "  in  the  atriet  aenae  of  the  word. 

Various  forma  of  apparatus  ape  made  for  this  parpose  under  the  name 
of  "  steriljsers,"  tbis  term  being  Iooscly  used  to  inelude  both  pasteurising  oud 
steriliaiug  appuratua.  The  prineiple  ia  the  same  iu  nioat  of  these  forma  :  tlio 
milk  ia  placed  in  an  inner  vessel  wbi(:h  is  aurrounded  by  a  jacket  of  cold  water, 
into  which  a  thermometer  passes,  the  water  is  6lowly  raised  to  a  temperature 


INFANT  FEEDING 


of  155"-16o'  F.,  and  the  source  of  heat  is  then  renioved;  the  milk  is  left 
sarroimded  hy  this  heatod  watcr  for  t\vcnty  miuutca.  Ad  ordiuarj  deep  tin 
aauccjMtu,  wilh  a  wire  or  perforated  tiu  tray  Buspended  in  it,  as  ia  a  fiah- 
kettle,  BO  lliat  the  Inttle  of  milk  raay  not  lio  overheaUKl  l>r  contact  with 
the  bottoni  of  the  8aucepaD,wiJl  siiit  the  purpoee  adinirably ;  a  hole  is  hored 
in  the  lid.  and  a  higli  temperature  thenuomuter,  which  can  be  bought  from 
aDy  »cieotitic  iustrumeiit  maker,  posaes  thrutigh  a  cork  iitt^d  into  Ihis  hole, 
inlo  the  waLer  inside  the  saiicejmiL  A  ghias  bottle  wbich  contaius  the  milk, 
and  is  atoppered  with  a  plug  of  cotton  wool,  is  pkced  on  the  trav  in  the 
saucopan,  and  svirrouuded  wiih  cold  water  up  to  the  level  of  the  milk ;  the 
..aaucepon  is  then  placod  on  the  lire,  or  niore  convenientlj  ovcr  a  gaa-jet, 
■and  the  couUsuls  are  8lowly  heate<l  unlil  the  tlieruiometer  projecting  through 
the  lid  regiBtflrs  1(>0'  F.,  the  sauccpan  ia  then  removcd  from  the  fire,  and 
aftcr  tueut}'  minutes  the  bottle  of  milk  is  taken  out,  the  cotton  wool  is 
replaceil  by  a  tight-Iitting  8top}»cr,  and  the  bottle  is  then  rapidly  cooled, 
and  kept  in  some  cool  place  until  reijuired  for  use. 

Whethcr  paste iiriaiition  is  aUogether  free  from  the  nsk  of  producing  the 
cachoctic  coudition  which  miiy  resnlt  from  prolonged  feediug  \vith  sterilised 
milk,  and,  to  a  les.^  degree,  from  the  use  of  overboihnl  milk,  is  al  least  u]Hin 
to  doubt. 

Sj^Jimtion  means,  proj>erly  epeaking,  the  denlniction  of  ali  bacteria 
and  spores,  so  thnt  milk  thus  trcated  wil]  keep  indefiuitely.  This  is 
occomplislied  hy  aubjectiug  the  milk  to  jtrulonged  boiling  in  the  usual  way 
for  an  hour  or  more,  or  liy  the  use  of  euperheated  steam.  P'or  domesUc 
puriKiaert  an  apparatus  exactly  similar  to  tliat  used  for  posteurising  is  most 
conrcnieut;  the  temperature,  howover,  is  raised  to  212"  for  not  Ices  than  forty 
minutes.  Although  in  most  cases  tliis  will  render  the  milk  couipletely 
^flterile.  it  does  not  nece88arily  do  so,  the  spores  of  some  micro^i^anisms 

5t  such  a  temperature  for  a  much  longer  tirne. 

Such  a  method  of  preservation  is  now  widely  practised  for  commercial 
purpoeee ;  sleriU»ed  milk  eau  be  obtaiued  iu  most  towns,  and  it  is  to  bo 
remembered  that  "  hunianiwd  milk,"  a»  Rotd  in  the  Hhof«,  is  alao  atehlised. 
These  sterilised  preparations  are  very  useful  \vhere,  for  any  reason,  for 
exiimplo  in  traTelling,  it  is  impossible  to  obtain  fresh  milk.  In  some  cases, 
alao,  sterilised  milk  seema  to  t^  more  easily  digested  thau  milk  prcpared  in 
otber  ways,  and  aome  observera  have  obtainEHj  gf>o<l  renuIU  bv  fuediug  iu- 
fants  on  undihited  milk  vrhich  bas  been  heated  to  212"'  F.  for  fDrty  niinutea. 

But  whitt  bas  been  said  of  overboiled  milk  applics  with  much  greater 
force  to  milk  8terili8e<i  by  prolonged  expo8ure  to  h  tiigh  tem{icrature.  I1ie 
\irriter'B  e\]>erien(!e  bas  convineeu  him  that  the  prolonged  usu  of  sterilised 
milk  is  respnnsible,  not  only  for  thnt  companitively  rare  condition  which 
re  recognise  as  fulIy-developed  8ciir%'y,  but  also  for  the  less  rare  but  not 
important  condition  of  nmluuCritiou  and  cachexia  wbich  bas  been 
hieecribed  above.  In  the  preaenl  alat«  of  cmr  knovrledge  it  is  im|>us<«i))le  lo 
explain  why  only  a  limiteii  number  of  thecasee  fed  thns  derelop  the»e  un- 
tovtrard  symptomB,  but  it  is  very  important  that  tlieir  relatiun  to  such  feed- 
ing  shoiild  \te  recoguiso<l 

To  sum  up,  one  may  Hay  tliat  eithor  licatiug  just  to  the  boiling-point. 
paateuriKation,  ia  much  to  l>e  preferTfld  to  8terdl<uition,  uaing  thia  term  in 
Et«  strict  aenae.  AU  these  methods  of  pr^jiaration  ure  to  t>e  regarded  as 
ne4X'8»ary  evils,  not  aa  virtucs  In  thcm!«elvea.  The  ideal  to  be  aiui<^  at  is 
nul  thu  dustrueliou  of  miero-orgauiauia  bv  pniceHaeu  nhicb  uiay,  and  almost 
C4'rUiinly  tlo,  dlminish  the  uulritive  value  uf  the  milk,  but  the  preveutiou 
of  sucb  contamination  by  properly  reguluted  sanitation  in  cow-sbeds  and 
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in  tbe  purvejing  of  roilk.  I*i8tly,  it  may  be  pointed  ont  that  no  method  of 
preparation  can  make  a  bad  uiilk  good ;  a  niilk  which  is  "  only  slightly 
tiirned"  remains  untit  for  infaut  food  vhatever  nmy  be  done  to  it,  and  a 
niilk  wliiuh  is  pour  in  fat  does  not  become  &uy  the  richer  by  bcing 
*'  sterilifled." 

Suhse^ueni  Čare  of  the  Milk. — "NVhatever  precautioos  are  taken  in  pre- 
paring  tbe  milk,  it  must  h^  rcmembercd  that  if  exp08cd  to  the  air  afterwards 
it  quickly  becomea  coutaminated  aguin  witli  mii::ra-organi3ins,  and  deconi- 
poaea  quite  aa  rapidly,  if  not  more  rapidly  than  freftli  milk.  The  jug  iu 
which  it  is  placed  shmild  be  cleansed  with  boiling  water  just  before  and 
after  use,  and,  so  long  as  the  milk  is  iu  it,  »hould  be  kept  covcrcd  in  a  cool 
placc.  A  better  way  is  to  uae  bottles  properIy  cleaused  \vitb  boiling  water, 
which  can  l^e  Btoppered  witli  stitrilined  wooi,  or  witli  »ouie  tij^lit-fitiing 
Btopper.  In  many  of  the  special  forms  of  apparatus  now  sold  for  pastenris- 
ing  or  steriliaing,  the  milk  to  be  prcparcd  is  already  placed  in  feeding- bottles 
stoppcreil  with  wool  or  special  stappers,  so  tljat  it  is  only  nece83ary  to 
replac^  the  stoppor  by  a  tcat  iivhen  tbe  infant  is  to  bo  fcd. 

Fetding-BottUs  and  thcir  l'$i\ — The  beat  form  of  bottle  is  the  boat- 
Bbaped  feeder,  to  one  end  of  \vhich  a  teat  is  dirw:Lly  attjiehcd.  A  rubber 
tube  is  to  be  avoided,  it  is  almost  impossible  to  cleau  it  thornughIy, 
jt  becomes  coated  with  stale  milk  and  bacteria,  and  is  a  fruitful  source  of 
idanger.  Before  and  after  use  the  bottle  ahould  always  be  well  wasbed  lirith 
boiling  water,  aud  iu  the  intervale  ltBtween  feeds  both  bottle  and  teat  should 
be  kept  in  water  t«  whic]5  a  gotnl  pincb  of  borax  ha«  been  addeil.  The  teat 
e8peeially  miist  l>e  carefully  cleansed,  the  ineide  is  apt  to  become  foul. 
Eeceutly  a  mere  conical  cap  whieh  can  bo  turned  insido  out  forcleansing 
purposes  bas  come  iuto  ust,  but  it  Ima  the  praetieal  disadvantage  that  ib 
lacks  a  shield,  and  a  vigorous  ljaby  will  soraetimes  nearly  choke  itself  by 
cramming  the  whole  of  the  teat  into  ita  mouth. 

Tho  sizo  of  the  holes  in  the  t«at  is  a  matl^er  of  some  importanoe. 
:  Vomiting  is  sometimea  duo  to  the  use  of  a  tt!jit  in  which  the  holes  are  so 
laige  that  the  child  gels  its  fnnd  too  quickly.  On  the  cth^or  hand,  the 
writer  wa8  recently  consulted  by  an  aDxion8  motlier  on  account  of  the 
eupposed  sudden  failuro  of  appctito  in  her  infont.  After  sucking  at  the 
bottle  ft  few  minutes  it  would  crj'  fretfullv  and  refuse  it.  Examinatiou  of 
the  teat,  vvltich  was  a  new  one,  s}iowed  that  the  hnle^  were  so  smnll  that  it 
wa8  oDly  just  possible  hy  very  forcible  sucking  to  get  any  milk  through. 
Enlargement  of  th(«e  \vith  a  pin  fipeedily  set  matters  right.  It  makes 
littlc  dilierence  wbether  the  holea  are  siinplc  round  puuctures  or  of  leech- 
bite  slmpe  so  long  as  the  i-liild  can  dra\v  the  milk  at  a  stiitable  rabe. 

The  milk  should  be  wamied  to  about  100"  F.  just  before  the  meal;  thia 
may  be  done  by  standing  the  bottle,  up  to  the  level  of  the  surface  of  the 
milk,  in  a  jar  of  WQtcr  ns  hot  os  tho  haud  can  eouifortably  bcir  for  about 
five  minut«8,  or  more  accurately  by  auch  ilu  appamtus  na  bas  l)eeu  deseribed 
above  fnr  imsteurising,  the  themiometer  \mng  kept  aL  100'  F.  for  about 
three  minutes. 

The  bottle  must  be  griidually  tilted  by  the  nurso  aa  the  child  cmptiea 
it,  so  that  the  nipple  end  shall  be  kept  full  to  prevent  the  child  sucking  ia 
air.  The  infant  should  be  accustomed  to  tuke  its  food  withoiit  inteiTuption, 
the  whole  meal  lasting  ten  to  twenty  minutes,  nfter  which  any  rcmaining 
milk  must  be  thrown  away,  and  the  bottle  washed  and  put  a\vay.  The 
infant  should  not  be  allowed  to  take  its  food  in  a  desultorv  way,  lingering 
over  iu  bottle  for  half  au  bour  or  more,  or  stili  worBe,  being  aUowed  to  suck 
even  after  tbe  bottle  ia  empty  in  order  to  keep  it  quiet. 
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Additional  Food. — Supposmg  an  infant  to  be  making  8atififactory  pro- 
gress  oa  diluled  cow'8  uiUk,  tlie  i|uestioQ  ariaea,  Uow  sood  sliould  auy 
addilioaal  food  be  given  ?  As  u  general  rule  no  oilier  food  uf  any  kind  is 
retjiiired  until  the  iofant  is  at  leaat  ecven  montha  old.  and  man^  infants 
wi)l  do  wcU  without  &nj  addition  to  their  diec  unlU  uine  montha  old.  The 
best  guide  is  the  weight  of  the  infant,  bo  loug  ae  this  ia  increaaing  eatia- 
^iwilor'dy  the  diet  is  Hullicieut. 

Aa  early  aa  the  third  or  fourth  montb  n  emall  qiiantiLy  of  a  completelj 

malted  food,  such  as  ileUin'8,  can  be  added  to  one  or  two  of  the  feeds  daily 

'without  doing  anj  horui,  but  it  ia  seldom  nccessaiT*.    At  the  age  of  sU  or 

fioveu  montha  one  of  the  partially  malted  foods,  such  as  AIIeubury  Na  3, 

;  or  Ne8tlč'a  Food,  w]iich  nontain  some  unconverted  starL-h,  maj  be  cauttoualy 

I  added  to  one  or  two  mcala  in  the  day.     If  these  are  n'ell  taken,  some  pre> 

'pared  wbcat  Hour  or  a  Kobb'6  biscuit  may  be  givcn  once  or  twice  a  day  at 

the  age  of  uine  ur  ten  montha,  and  a1>out  the  same  time  tbc  yolk  of  an  cgg 

lightly  boiled  may  be  given  oocaaionally.     At  the  age  of  twBlve  montha  a 

toblespoonftil  of  crumbled  stale  bread  or  a  rusk  sooked  in  milk  or  in  red 

gTavy  from  underdone  meat  Dmy  be  allowed  ouce  a  day,  aud  a  little  later 

mBaly  [»tato  mashud  into  a  fine  Hour  aud  beaten  up  with  milk  may  be 

given  two  or  three  times  a  week. 


Milk  ok  Amuials  otukb  than  the  Cow 

Aases*  Mitk,  Ooats'  Milk. — Unfortunatelv  there  oni  some  infants  who 
will  not  tlirive  on  oow'8  milk  however  carefully  it  is  diluted,  and  for  such 
it  ia  nec68Bary  to  find  some  other  method  of  feeding. 

For  tbose  wbo  are  able  t4)  aflbrd  it  the  milk  of  the  ass  or  tho  goat  is 

Bonietimes  sucoeaaful  as  a  sul>8titute  for  mother'«  milk,  but  by  no  means 

alway8,  and  such  milk  should  never  be  ordered  without  due  regard  to  the 

^oauae  of  itie  failure  to  thrive  on  cow*s  milk.    Thia  will  bo  bctter  undorstood 

&oin  a  Goinparison  of  the  aualyaee  of  tbeae  vanous  milks: — 


Bunu  Milk. 

CoWtuak. 

Anw«'  Milk 
(Wuii«r.BI;Ui>. 

Oaat'a  MUk 
Oriolwfit;UiX 

Pnteid 

Fil  .    .    . 
Sonr   .    . 

f  Coulli,  -H 
20]     Uot 

(■Ibumin,  1-4 

S& 

7  0 

•a 

4*0       Lact- 
(dbumiii,  '75 
S -S 
4-0 
-7 

1-8]      1*^1 

1-0 

•4 

S-7^    Uct- 
Iftlbomin.  *7 
4-3 
4-0 
•6 

(Ubder  tht!  heud  uf  liurtal burni  11  iii  tho  aiiA[y>ies  of  asites'  luilk  and  ffoitfji  milit 
peptonei  amouuliutf  to  uU>ul  '1  per  oout  havc  boco  includcd  for  convemouc^) 

It  will  W  »(><-n  that  asaes'  milk  is  rauch  poorer  thau  cow's  milk  both  in 
protoids  aml  ia  fiit  (iii  u  ii]>ecimcu  gxaminc<l  by  tho  nTiler  the  fat  amouuted 
to  ualy  '3  prir  cent).  The  caaein  furms  a  very  Hue  docculent  curd  almust 
like  that  in  human  milk,  and  therefore  may  bo  digestod  weU,  whore,  aa 
uKuaUy  tiappouB.  the  trouble  in  digeating  cow'b  milk  is  due  to  tbu  coaoin. 
Ita  extremB  pouruesit  in  fat,  howevL'r,  makcs  it  uusuituble  Tur  continucd  uae, 
aaees'  milk  muHt  Ik«  n^i^arded  only  aa  a  tem|>orary  food  suitablu  fur  vtay 
or  very  woi)kly  infant«,  or  fur  such  a  fetthle  coudition  of  digostioo  fti 
iiftFl  ofler  a  severe  attack  of  gostro-entcritis.     It  hos  a  Usative  aotion. 
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vrhich   U  aisa  Bouielimes  uHeful,  bub  may  make  it  unsuilaMe  w1ierij  thei 
is  ftnj*  tendency  to  diarrhcea. 

Goafs  iiiilk,  on  the  contrary,  is  almoBt  as  rich  in  caaciu  as  co\v'8  uiilk 
aod  ia  richcr  iu  cream.  U  luight  be  expected,  therelbre,  that  it  wouM  he 
useless ordeting goat.'»  mitk  wliere  there  iHditliculLy  indigtistingcaaein  ;  thia, 
liowever,  does  not  nece98arily  follow,  for  in  ftome  observatians  maiie  hy  the 
writer,  the  curd  given  by  goat'8  milk  with  hydrochloric  acid  \vas  much 
more  rtncly  dividwl  tlmn  thut  givcn  by  cow'8  luilk  und(;r  similar  coriditiona. 
A  trial  of  goatH  milk  may  tberefore  be  uaeful  eveu  wherti  tlie  iufaut  is 
unable  to  digest  the  caatiin  of  cow's  milk.  Some  infanU  thrive  ext.'ellently 
on  goat"a  miJJc,  and  in  the  country  where  a  field  is  ovailatile  it  is  not  an 
erpcnsive  matter  to  keep  a  goat.  One  infant  under  the  wriU;r'8  čare  waB 
ied  ou  goats  milk  for  several  uiontha ;  the  goat  cost  fourteeu  peuce  a  week 
to  keep,  and  yielded  at  lefwt  twD  to  tbree  pints  of  milk  twice  a  day.  G<»at'B 
milk,  of  course,  require3  dilntion  in  the  samo  way  as  oow's  milk. 

£we's  Milk  and  Marei  Milk  have  also  been  used  for  infanta.  The 
former  ia  even  ricbtT  in  fat  and  casein  than  gonts  milk,  and  is hardly  likely 
to  8uit  an  infant  wbo  cannot  digest  cow'8  milk.  SIrtre'8  milk  is  8lightly 
poorer  in  fat  and  Ciiaein  tliaa  cow'8  milk,  and  occupies  iu  tliis  reapt-ct  an 
iutennetliate  jH>aition  biitweim  cow'fl  mtlk  and  aases'  milk. 

With  the  more  iutelligent  moditip^ttion  of  cow'8  milk  which  is  practised 
nowaday8,  the  necessitv  for  the  use  of  the  milk  of  other  animals  has  become 
kss,  and  it  is  iiow  oomparatively  seldom  that  any  of  thosc  mentioued  bere 
are  uaed. 


Milk  Freparations 

"  Bitmanised  Milk"  as  sold  by  many  of  the  larger  daiiy  companice,  is  of 
loonsiderablo  value  as  a  temporarv  food,  where  for  auy  reaaon  it  is  imposaible 
to  carry  otit  the  cartjful  muditiimtion  «f  cow'a  milk  at  home. 

The  term  "  humaniaed "  Kimply  means  that  the  percentagea  of  fat, 
proteid,  and  augar  have  been  modifitid  to  bring  the  milk  as  near  as  posaible 
in  composition  to  human  milk,  and  the  priuciplcs  of  preparatiou  are  exactly 
the  same  as  ihose  already  deaeribed  for  the  hume  uioditicution  of  milk. 
Some  humanisetl  milk,  however,  hiis  ita  digcHtibility  furtlier  increnscd  by 
partial  pancreatisation,  a  procesa  whicb  \vill  jj«  descriljed  below. 

Jlumanisod  milk  is  dow  commonIy  sold  in  two  or  three  different 
Btrengths,  so  that  the  percentage  of  proteid  can  bo  iucreased  as  the  iutunt'B 
powerR  of  digestion  increase. 

As  a  temporary  measure  such  milk  is  oftcn  of  great  value,  and  the  WTiter 
has  obtained  exct;llent  ivsults  from  it;  but  it  is  apt  to  l»e  forgotten  that 
these  commercial  pn;paratiotis  have  heeu  sterilisird,  u.»iiuaUy  by  prolonged 
ex]to8ure  to  bigh  tuniperatitre,  umi  liave  not  therelbre  the  full  value  of  fresh 
milk.  In  this  \vay  they  are  inferior  to  thp  bmuc  moditications  of  fresh 
milk,  It  bappens  not  uncommouly  that  an  infant  thrives  vvell  for  a  few 
week8,  or  two  or  three  months,  on  "  Immanised  milk,"  and  thcii  Inigiiis  to 
fail  and  tu  show  the  siime  vagiie  avinptoms  whicb  have  alreadv  been 
descriljed  as  due  to  the  prolongeil  bniling  or  aU^rilising  of  milk.  Theae 
sterilised  preparations.  therefore.  should  not  be  uaed  alone  for  long  perioda; 
it  is  prefcmble,  if  posaible.  to  modify  fresh  milk  at  home  as  direetcd  above. 

PeptuTitsed  MUk.  —  Under  the  uamc  of  pcptouisation  aro  geneniny 
included  two  ditferent  prtKiesaca  for  the  prudigestlou  of  ftHida.  Iu  the  one 
the  ferment  of  the  gastric  juice,  pejiein.  is  us(.?d ;  in  tlie  other  the  ferments 
of  the  panercas.     The  latter  is  by  far  the  more  couvenient  to  use  for  the 
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>D  of  uiilk,  for  aot  0Dly  is  it  aoid  to  act  vfith  eiKciitl  eaac  ou  the 
BABiiin  of  coVs  uiilk,  Imt  it  also  ncla  in  au  alkitliiie  ur  neutrul  mediiim, 
vhereaa  pepsin  Feqnire8  a  distinctlj  acid  medium,  Hy  this  predigestion 
the  proteids  includmg  the  casein  are  more  or  leas  completely  couvorted  into 
Boluble  peptoues  \vhich  are  eaaily  abaorbed. 

Varioua  metlioda  of  pt-ptonisation  are  in  vugue,  A  verv  aimple  anil 
effectnal  methoil  is  to  miz  a  i^uarler  of  a  pint  of  boiUn^  \^atHr  \vith  half 
a  pint  of  cold  milk,  tben  add  the  rollowing  powder:  £xtract.  pancreatis 
(Ariuour's)  gr.  ijs.,  sod.  bioarb.  gr.  x.,  and  aUow  to  stand  in  frout  of  the  tire 
for  ten  miuutes  with  ucciuional  atirring,  theu  heat  the  misltiru  just  to  the 
hoiling-itoint.  This  Hnal  heating  stojMi  the  autiun  uf  the  feniieiit,  which 
if  coutinued  too  long  giveaan  unpleasant  taste  to  the  milk;  the  heat  at  the 
aame  tirne  8er\*es  to  destroy  any  miero-orgauisms  iu  ihe  milk.  Kairchild's 
peptogenic  milk  povder  is  vurv  similar  in  compusition,  and  used  according 
to  the  dirut-tionH  BuppUed  wiLh  it  prodncaa  »u  ea&ii)'  aauuiilated  milk  mix- 
Cure,  in  which  the  casein  is  partiallv  digested,  and  vrhich,  according  to  l>r. 
LeedH*«  analvfiiB.  clo0ely  reaembles  human  milk  in  its  compoaition.  llenger'8 
liquor  pAUcrenticus  is  iiwd  thus:  Half  a  pint  of  ttoiliog  water  is  mixed 
with  a  pint  of  cold  milk,  two  teaspoonfuls  of  the  bquor  wiih  20  giaio3 
,of  sodium  bicarbouate  are  addcd,  and  the  whole  mixtiiro  is  kept  in  frout  of 
u  lire  fur  hIkjui  one  hour  and  then  boilcd.  If  used  vilhout  further  dilutiun 
thia  mixture  require8  the  mldition  of  about  balf  a  teaspoonful  of  milk- 
Bugar  to  every  three  ounces.  Fairchild'8  zjmine  (gr.  v.  with  eod.  bicarb. 
gr.  XV.,  the  contcnts  of  ono  of  the  glass  tubes  in  which  it  is  sold)  cau  be 
uaed  aimilai-1}'. 

Whutever  method  ia  adopted  the  degree  of  peptonisation  can  be 
regulated  by  the  tiuie  the  peptoniaing  procese  is  caDtinue<i.  In  dis* 
oontinuiDg  the  iiao  of  peptoniaed  milk  it  is  ofton  uevful  to  rcduce  the 
time  of  peptonisation  gradually,  so  that  more  and  mure  of  the  work  of  diges- 
tioD  mar  be  left  to  the  infaat'8  stomach.  In  thia  v.ay  manv  an  infant  vrbo 
aeems  unable  to  diKe8t^cow's  milk  may  gradually  be  aiaieil  into  digesting 
it  without  artiticial  nid. 

Fur  some  couditious  peptonised  milk  is  particiilarly  valuable.  Tbo 
miserable  emaciateil  iufunt,  who.  in  spite  uf  much  čare  in  the  dilutiou  uf 
milk,  is  continnallv  vhining  or  acreaming  with  tiutulence  and  colic,  uhose 
bovols  are  costive,  and  stooTs  consist  largely  of  nndigested  curd,  wiil  often 
turu  the  corner  aud  make  rapid  progresa  on  peptoniscd  milk;  so,  too,  the 
infiinl  who  is  just  eouvuleaceut  from  au  attack  of  gastro-o  uteh  lis,  aud 
wfaQ«e  atomach,  as  so  ofton  liappens,  si^cms  to  liave  lest  in  great  uieasure  its 
dlgestive  power,  is  often  benetited  by  the  use  of  peptomsed  milk  for  two  or 
three  weeks. 

But  there  are  certaiu  diaadvantages  atlocliiug  to  jxfptonised  milk  which 
it  is  weU  to  nimember.  It  bas  u  laxative  eOl-cl  Vrhicli  in  not  iil\vay8 
deainible,  and  iu  some  infanta  cauaea  troublt^oute  dtarrhoeu.  It  must, 
therefore,  be  used  with  caution  whore  thcre  is  anv  tcudeucy  to  looaeneea  of 
tlie  buw(-ls.  If  thia  predigestcd  milk  is  used  tuu  long  it  is  sometimcs  verv 
ditlirulC  to  returu  to  ordiDary  milk,  ihe  fitumiu-h  rt-fuses  to  do  its  work 
aft«r  having  it  done  for  it  eo  long.  Lii8tly,  in  the  procfMs  of  peptonisation 
the  milk  loses  it«  untiscorbutic  value.  and  un  infant  fed  for  aeveral  wecks  on 
(HrpUiuiMLtl  uiilk  niuv  develop  infuntile  Bcurvy. 

IVfirtf  is  oft^'u  verv  ustiful  for  infouts  who  tire  iinablo  U*  iligoHt  caitein. 
It  iH  made  t^ithi<r  l>y  l\w  addition  of  an  ai-id  or  by  tbe  action  uf  renuet  on 
milk.  A  conrcnicnt  method  is  to  use  eaneoce  uf  rennut  or  Mongcrs  cunl- 
ling  Huid.     Add  one  tcaspoonful  of  either  of  Uio»o  lo  balf  u  plut  of  milk, 
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which  has  bcen  warmcd  to  about  98"  F.;  let  it  etand  before  the  fire  untU 
thti  curd  lias  ael,  tln3u  break  up  tlie  curd  lhoroughly  witli  a  fork,  and  allow 
it  to  stand  for  tiftcHO  minute«,  tben  etrain  off  the  curd,  and  heat  the  whGy 
to  the  boiling-point. 

'VVliere  renuot  or  csaence  of  reuuct  is  not  obtainablc,  lomon  juice  mar 
be  used  iu  the  proportion  of  one  teaspoouful  to  half  a  pinl  of  luilk ;  aucn 
lemon  whey  ib  particularly  usefnl  as  a  f»wd  in  infantile  flcnrvy.  In  some 
casce  slierrj  \vhey  is  more  iisefiU,  especially  where  it  is  desii-ed  to  combine 
a  Btiinulant  with  tho  food;  in  the  extreuie  cxhaustioo  of  acute  gaatro- 
enteritiB,  ur  in  the  liitc  slagos  of  uuiraaiuus,  fuw  fooda  are  ho  \vbU  taken. 
For  infants,  alno,  who8d  digestion  ha«  becoine  bo  enfeehled  by  a  long  couree 
of  imsuitable  diet  that  they  eeem  8Carc©ly  able  to  digeat  aiiythuig,  the 
8herry  whcy  scema  to  act  both  as  a  stimulaut  to  the  gaatric  fuuction  and 
&u  ea8ily  assimilated  food,  so  thut,  aftcr  a  few  dtijs,  it  ia  poBslble  to  add 
cautiou8ly  other  food,  aud  ao  graduany  to  encourage  the  inf;int  to  take 
a  more  nouriehing  diet.  Sherry  whey  is  inade  by  heatlng  half  a  piut  of 
lailk  just  t«  the  boiling-point,  addiiig  a  good  vineglaRsfiil  of  8herry,  tben 
hi3atiug  to  the  boihog-point  and  allowiug  to  stand  until  the  ciird  haa 
eettled ;  the  curd  is  then  separated  from  the  'n'hey  by  stroining  through 
muslin. 

Whey  in  milk  from  wliich  the  cascin  hae  beeu  removed ;  but  the  caaein 
in  its  precipitation  carries  with  it  the  greiiter  part  of  the  fat  globules,  ao 
that  the  ooastitucnts  of  whey  are  the  lactalbumin,  Bugar,  and  aalts  of 
tiiilk,  with  verv  littlo  of  tho  fat  and  practically  none  of  the  caaeiu.  It  ia, 
Iherefore,  not  sutlicieullv  uouriahing  far  prolouged  use;  the  proimrtion  of 
fut,  in  parlicular.  is  Heriou8ly  deficlent ;  it  amouuts,  accordiug  to  Koenig, 
only  to  '24  per  cent,  \vhile  the  proteid  amounts  only  to  -S'!  per  cent.  If 
whey  ia  to  bo  used  for  more  than  a  few  days,  thorefore,  it  is  geuerally 
advisable  to  udd  cream ;  aud  uiaiiy  iufauts  will  make  excel1enl  prngreea  for 
eeveral  veeka  on  a  luisturo  of  whey  and  cream  alona  The  addition  of  a 
little  raw  meat  juice  to  two  or  three  feeds^  or  the  substitution  of  one  or  two 
feeds  of  veal  broth  or  chicken  broth,  v>-i\\  rectify  the  Iow  pi-rceutage  of 
proteida.  A  useful  mixture  iuay  be  obLaiued  by  addiug  cream  aud  sugar  in 
the  foUowing  proportions : — 

Wljey 4  tableapoonfuls. 

Crenm  (4ti  per  oent)         ....     1  toaspoonful. 

MUk-sugHr Half »  teaspooafuL 

For  an  infant  who  ia  able  to  digest  more  proteid  a  small  quantity  of  eoaein 
Tnay  be  added  by  uslug  the  weaker  homo-made  8  per  cent  cream ;  thua, 

Wliey 6  tablespooufuls. 

Crimm  (8  per  cent)          ....    2  „ 

Slilksiigar 1  teaspoonful. 

"^Tien  the  digestion  ia  atill  further  iiaproved,  ordinarj'  inilk  mav  be  added 
to  the  whey  (aftor  thia  haa  been  boiled  to  stop  the  oction  of  the  curdling 
fermeut),  and  suoh  a  inizturc  as  the  foUowing  may  be  given : — 

MUk 3  tablespoonf  uls. 

Whey 3 

Cnyim  (ifi  per  cent)        .        .        .        .  1  teaspoonful. 

Milk-sugar I  „ 

Where  cream  or  milk  ia  uaed  with  whey  it  is  ncce83ary  to  use  rennet-iuade 
wliey  wliic!i  haa  been  boiled — not  the  acid  ur  sherry  whey,  fur'in  these  the 
aciditv  may  cunile  the  added  cream  or  milk. 

ICoumiis  may  be  mentioned  bore,  but  is  rather  suitftbb  for  childien 
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over  Ihe  a^'e  of  two  jears  than  for  infaiita  Ab  originallr  usod  bjr  tho 
.Turtars,  it  wos  inade  from  maro's  niilk  or  asses'  niilk,  with  kolir  graiiis. 
>Dai8tiDg  of  yeA8t  aud  bact«riu.  la  this  (»>uQtry  it  is  maUe  from  cow'8 
'^nilk  with  ordinarv  brevvera'  yBii8t. 

At  thtt  Himpital  for  Sick  Childreu,  Oreat  Onnond  Street,  a  not 
unpleasant  pre|«iration  hns  l)een  madn  by  the  following  method : — Mix 
tOf^ther  iiew  milk  40  oz..  \vatLT  40  oz.,  brewers'  yeast  1  oz.,  and  loaf  sugar 
3  oz.,  ID  aii  open  jur;  allow  thc  U)ixtiirc  to  stand  at  30""  C.  for  iive  or  8ix 
houra.  Wbeu  bubbles  uf  gaa  b^lu  to  nee  iu  it,  add  luilk  40  o/..,  water 
40  oz.,  and  milk-sugar  Ah  oz. ;  then  l>ottlH,  boin^^  ean^ful  to  seeure  the  corka 
with  string  or  \%Tre.  Keep  in  a  cool  place  for  tive  dajs  l)efore  using.  It 
must  be  tupped  with  a  champugnc  caimula,  not  by  removing  the  cork. 
Thi8  bas  beeu  used  wilh  8ati8fuctory  resulta  for  older  childreu  ia  con- 
valeHceiice  from  aciit«  dieeaHe.  and  iH  HornHtiuiea  uiufiil  for  infantB  with 
troublesome  voiniting.  It  contains  alcohnl  in  very  sniall  quantity»  1-2  per 
cent>  about  a  quarter  of  the  amouut  present  iu  ordin&ry  London  port«r, 
snd  therefore  is  to  some  exteut  a  »timulant.  It  haa  a  arime\vhat  lH3ery 
taste,  and  ia  markedly  acid.  It  is  very  d^^ficient  in  fat,  and  in  this  respeot 
is  a  poor  food  for  youug  childreu,  exc«pt  for  vcry  short  ptriods.  Trepared 
aocordiug  to  the  method  deaeriljed  abuve,  it  coutiiimt],  iu  twu  sumples 
esoinined  by  the  writer,  I  \*er  cent  »f  lat,  and  idtout  ibo  Ha.uie  proportion 
wa8  found  in  eamples  obtatned  from  ahops,  but  one  supplied  by  a  London 
dairy  company  contained  only  05  per  cent  of  fat. 

In  theHe  dave  of  st^riUsatioiL,  it  i&  iutorestiug  to  uote  that  the  value  of 
koumisa  aa  a  fuo<i  in  certAin  caaea  ia  uudeuiable ;  but  none  the  les» 
bacteriolo^ical  examination  shonred  iu  ali  the  specimens  esamiiied  by  the 
writ*!r  that  it  was  swarming  mth  niicrocoooi,  ae  appears  to  be  ahvay8  the 
čase  from  iU  method  of  preparatiou. 

Condensed  Milk. — Thia  is  cow'8  milk  which  hafi  lieeu  eva^Minited  in 
vacuo,  and  then  eteriliaed  by  heat.  It  is  sold  in  two  varieties — (1) 
swoetened,  (2)  unsureetened.  The  bcttcr  class  bninds  are  made  from  wbolo 
milk.  i.e.  milk  from  whiuh  none  of  thu  creaui  bas  l«eu  renioved,  or  even 
from  milk  to  which  cntam  haa  becu  added ;  but  a  vury  large  f[iiautity  of 
the  ehejip  condensed  milk  is  made  from  skimmed  or  separated  uiilk  wbieh 
has  lost  ne&Tly  ali  its  cream,  and  wbich>  therefore,  e\*en  if  it  were  fresh. 
woiild  be  totallv  uniit  for  infant  food. 

Tlie  ordinary  atveetened  condensed  milk  coutuins  a  larae  quaulity  of 
»ddod  cane-siigar.  The  average  compoeition  of  the  better  tuaas  brauda,  as 
calcuUted  from  pnblished  analy9es  quoted  l>y  BIyth.  is  os  follow8: — 

A  ifTtirje  iSwntentii  Comirttaefl  Milk, 
Protoid«      ....     10"fl  per  cent 
Fat 9-5     „       „ 

bngar.  .        .        .    S4-2    „      ..    ( Milk-sugar,  I.TI 

Salu 2-03  „       „ 

W»ter  .    21-37  „      „ 

It  wiU  bo  scen  that  iu  ordor  to  retlnce  the  percentago  of  augar  to  the 
oorrect  proportion,  aboti^  7  per  cent,  it  is  neceaaary  to  diluto  nearly  soven 
timea,  ^ith  tlie  foUuvriug  approxiiQatc  resull : — 

Jvvrofrr  itttvrttHni  Con<leHu-fi  Milk  titftitfii  vith  AVont  Timt*  its  Oiianlitff  ti/  Walfr, 

Pmtoid« 1-3peroent 

Kat ri     „      „ 

tiugar    .  ,  ....    0-7    „      „ 

Safti     .  .  •«    .,      „ 

Wat«r ...  00-7    „      „ 
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iuch  a  mixture  contalns  altogcther  too  littlc  lat,  biit  the  dircctious  on  some 
the  bramla  r&xjmmeud  even  turtluT  di]ution.  For  inatance,  in  one 
(Sledge  Brand)  examined  hy  the  vrritcr,  tho  lat  amounted  to  9*5  per  cent, 
the  djrections  recommended  dilation  with  11  parts  of  water  for  the  iirst 
month,  und  then  vvith  8  parts  of  wiitcr  for  tlie  Bccond  aud  third  uiontfiB, 
makiiitj  the  proportioua  of  iiit  re8poctively  -8  ixjr  ceut  and  '1  per  Lent.  The 
proteids,  uho,  with  hucIi  Llilution,  l>ecoiiie  very  deHi^ient  As  a  nintter  ot" 
tact  these  directiona  aro  rarely  carried  oiit  vritU  any  accuracy,  for  the  milk 
is  meaeured  vvith  a  teaspoon,  whicli  is  ihen  used  to  atir  it  iuto  the  water ; 
condenscd  milk^  beiug  very  thick,  cliugs  to  the  teaapoon,  wluch  uiay  thua 
uontain  aa  miich  aa  3  or  4  drachms.  In  ihis  way  ihe  writer  has  found  the 
percentago  of  fat,  wherc  condenstsi  milk  wn8  prcpared  notninallv  in  the 
proportion  of  a  teaepoouful  to  4  ouiicts  of  waler,  to  be  as  much  as  3'2  per 
ccat.  Id  such  a  caso,  howcvcr.  the  lessenoil  dilutioii  of  fat  mcant  also 
leBsened  dilution  of  »ugar.  uhicli  \vaa  altagetlier  iu  eseeas  (i)roljahly  ahout 
18  per  cent).  Thero  ifi,  iu  fact.  no  cia  media  in  using  the  ordinary 
8weetened  condenaed  milk,  either  the  eugar  must  be  Rerioualj  in  excGa8,  or 
the  fat  inu8t  Ive  Beriou8ly  deficient. 

Wilh  the  inferior  avveetened  condensed  milk  which  the  poor  buy  nt 
about  half  the  priče  of  the  better  class  brands,  the  deficiency  of  fat  is  cven 
worse.  The  pruporliou  of  fat  iu  souit;  of  these  \vas  as  low  as  0'4  per  cent 
(I>yer),  and  us  the  sugar  is  aa  excPi4»i\H;  n»  in  thi>  l>etter  clase  bninda  they 
r6quire  similar  dilutiou  :  the  result  is  a  proportion  of  fat,  in  some  of  theee, 
amounting  to  barely  '05  ])er  cent.  It  is  hardly  to  be  wondered  at  that 
rickets  aud  marosmus  should  rcault  fi-om  such  a  diet. 

Unavkeetencil  cundi^iaed  milk  of  a  reliahU!  brand  is  much  more  satis- 
factor}' in  this  respect ;  it  contains  no  cane-sugiir.  and  require3  much  lesa 
dilution,  bo  that  the  pcrcentage  of  fat  is  not  so  grcatly  diminished.  In  the 
manufflcture  of  &<jme  of  these  branda  the  fat  haa  beeu  iiicrcased  by  tlie 
addition  of  creain  (»efore  condensaliun.  The  Viking  Brand,  in  the  saniple 
examined  by  the  writer,  oontained  11  per  cent  of  fat;  the  "Ideal"  con- 
tained  10'4  per  cent;  r-!»e  "First  Swi98"  (Romanshorn),  9*4  per  cent. 
These  reqiiire  dilutiou  vrith  about  thrcc  timos  their  quantity  of  water  to 
bring  the  other  conalituenls  to  auitable  proportions :  the  percentage  of  fat 
ihus  become«  2'75,  20,  and  2*35  resin3ctively.  Milk-sugar  ahould  be  added 
to  this  unstteetened  milk  in  the  proportion  of  half  a  teasjKionful  to  3 
ouDces  of  the  diluted  misture.  The  un8weetencd  milk  should  be  used 
\vithiu  thirty-Bix  hours  of  openiug  the  tiu ;  it  decompoeea  much  more 
r;ipidly  tlian  the  swoet*npd  niilk,  in  \vlnch  the  cane-sngar  acts  as  a 
preaervative.  Condeneed  milk  has  its  vahie  as  a  temporary  food,  where  it 
is  impossibte  to  obtaiu  fresh  cow's  milk,  ur  'Mhere  an  iufant  is  unuble  to 
digeat  ordtuary  diluted  cow'8  milk.  With  an  acid  condenscd  milk  givos  a 
largti  firm  ulnt,  very  like  that  funueil  iu  freiili  uiilk,  but,  in  spite  of  this,  it 
is  certainly  more  paai]y  digested  by  some  infant*  Tf  ita  use  hafi  to  be 
contiuued  several  week6  the  deticiencv  of  fat  should  bo  corrected  by  Ihe 
uddilion  of  J-1  teusjjoonful  of  l're.ili  ('48  per  cent)  creom  te  each  3-4  o?_ 
feed,  HO  aa  to  bring  the  fat  iu  the  utijcture  to  at  least  3  ]>er  cent.  The 
unsw«etened  milk  should  ahvavH  lw  used  in  preference  to  the  mventened ; 
but  if  only  the  gweetened  is  avaihible  (the  other  costf?  rather  more,  owing 
to  ita  more  mpid  decumposition,  after  openiug,  and  therefure  canuot  alwaya 
be  used  by  Ihe  i>oor).  it  should  he  diluted  lreely,  so  as  to  reduoe  the  sugar 
to  6-7  per  ctrnt,  and  tbeu  enriched  by  the  addition  of  creani.  It  may  also 
l>e  iipee88ary  to  give  raw  meat  juice  once  or  twice  a  day  to  correct  the 
de6cieDcy  of  proteids. 
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Condenaed  milk  shoald  not  be  used  as  the  onlj  food  for  an  infant,  exoept 
for  reiT  sh<nt  pericMls.  A  rerj  large  proportioD  of  the  infants  fed  entirelj 
or  almost  entirely  on  condenaed  milJc  derelop  rickets,  partlr,  no  doubt,  owing 
to  the  exces8  of  sugar,  but  perhaps  more  on  aocount  of  the  deficiencj  of 
fat  Moreover,  in  the  proceas  of  condenaation  the  milk  has  loet  its  anti- 
scorbutic  properties,  and  the  use  of  condenaed  milk  ia  a  not  uncommon 
factor  in  the  etiologr  of  infantile  acorvj. 

PBOPRiBrART  Foods 

The  name  of  these  is  legion,  and  it  would  be  impoaaible  to  deacribe 
them  ali  in  detaiL  There  are  few  of  them  which  are  not  occaaionallj  of 
use,  and  stili  fewer  which  could  not  be  usefuUr  dispenaed  wich.  Almoat 
ali  of  them  are  preparations  of  cereals,  and  as  sudi,  almost  ali  contain 
starch,  but  with  thia  important  difference,  that  while  in  some  of  them  the 
starch  has  been  partiallr  or  completelv  conrerted  into  the  aoluble  carbo- 
h^rdrates,  dextrin,  maltose,  or  glucose,  in  othera  the  starch  remaina  onaltered. 
It  ia  upon  the  d^ree  of  thia  conrersion  of  the  starch  and  upon  the 
amount  of  fat  preaent  that  the  Talue  of  any  individual  preparation  chieflj 
dependsu  Xone  of  the  so-called  "  infant  fooda"  which  contain  unconverted 
starch  should  be  given  to  an  iniant  under  the  age  of  Bix  months ;  most 
infanta  are  much  better  without  anj  of  theae  preparationa  until  the  age  of 
nine  montha,  and  eren  then  onlr  thoee  in  wluch  the  atarch  has  been 
partiallj  conrerted  should  be  allowed. 

A  verj  serioua  defect  in  ali  these  "  fooda  "  ia  the  low  proportion  of  fat ; 
some,  indeed,  scarcelv  contain  any  fat  at  ali,  and,  prepared  aa  thej  commonlj 
are  br  the  aimple  addition  of  water,  thev  are  totallj  unfit  for  infant  food. 
In  some  of  them  thia  deficiener  is  to  some  extent  conected  br  giving  them 
with  diluted  milk;  but  the  fat  ralue  of  the  mixture  ia  acarcelj  greater 
than  that  of  the  diluted  milk  alone,  so  that  the  addition  of  cream  would 
be  neceaBarr  to  make  the  fat  aafficient. 

The  scuiTj-producing  tendencj  of  ali  these  feeds  is  now  well  recogniaed, 
and,  indeed,  in  the  majoritj  of  the  cases  of  pronounced  infantile  acurrT 
which  bare  come  under  the  wnter's  observation,  the  infELDta  had  been  fed 
on  one  or  other  of  these  so-called  "  infant  fooda."  \Mir  thev  should  pro- 
duce  Bcurrr  ia  lesa  evident ;  but  thia  much  aeems  clear,  that  the  fault  is  a 
negative  one  rather  tban  a  positive :  it  would  seem  that  in  some  war  the 
food  is  "  deritalised  "  in  the  process  of  manufacture,  as  milk  ia  bv  sterilising, 
and  to  a  lesser  degree  bv  boiling,  and  that  the  lack  of  thia  "  rital 
element "  if  one  mar  uae  auch  a  vague  term.  is  the  cause  »•(  the  acunT". 
Here.  again,  the  WTit«r  would  like  to  emphasiae  the  fact  that  weekB,  perhaps 
montha,  before  an  infant  show8  anv  detinite  ^rmptoma  of  scurvj,  there  mar 
lie  a  coodition  of  cachexia  and  malnutrition  which  is  as  detinit^lr  relateil 
to  the  use  of  these  sterilised  "  infant  foods "  as  ia  the  classical  condition 
with  BpongT  gums  and  subperiosteal  hfemoirhages.  If,  thereforv,  anv  of 
these  preparationa  are  t  '  I«  used  for  more  than  a  few  veeka.  an  adequate 
supplr  of  fresh  food  of  some  sott  should  I«  giren ;  and  it  mar  l<e  {.ointed 
oat  in  this  connection  that  the  addition  of  onlv  a  small  quantitT  of  milk. 
especiallv  if  it  has  been  boiled.  is  not  necessarilv  autticient  to  prevent  the 
develnpment  even  of  severe  scun-v.  The  anti8cc>rbutic  power  of  milk  ia 
detinite,  but  feeble :  and  if  onlv  small  quantities  of  milk  ean  I«  jnven,  it 
mav  l«e  neceaaarr  to  suj^plement  it  with  raw  meat  jnice  nr  l»-mon  vhev. 

Such  methoda,  however.  are  l>ut  unaatisfactfrr  at  the  I>e^t,  and  the  need 
for  them  should  not  be  allowed  to  arise.     There  are  verv  few  cascs  in  which 
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any  of  thesc  proprietarj-  foods  shoulU  bc  allawed  to  bccomc  the  principal 
arbicle  of  Jiet;  aiid,  in  spite  of  ali  Ihe  ailv+^rLisKiueuta,  then;  is  not  a  aingle 
"infant  iood"  in  tho  market  which  can  adoquateIy  replace  crtw'6  milic  as  a 
food  for  iufanta. 

\Vith  ali  their  very  gerious  faults,  howcver,  Bome  of  the  proprietar/ 
foods  have  their  value. 

Drifd  milk  preparatlons  in  purticiilar  ure  often  weU  digested  by  infante 
who  nro  quite  nnable  to  digest  ordinary  co\v'e  milk  ;  some  of  the  l>est 
kiioHTL  of  these  are  the  Alleubury  foods,  No.  1  and  No.  2,  and  Ilorlick'8 
maltbd  iniik.  These  contoin  no  starch,  and  when  diluttid  \vith  \vater 
acconling  to  the  manufactnrer'fl  directious  tliey  contain  resptt:tively  26  per 
cent,  2*4  per  cent,  and  1'6  per  cent  of  fat  (the  latter  wjis  obtained  when 
four  toaspooufuls  of  Horlick's  uialted  milk  wero  added  to  four  ouuces  of 
water).  The  curd  praduccd  by  the  addition  of  an  acid  to  these  pi-cparatious 
ia  uiuch  tiuer  tbrm  in  oi-diuarv  eow's  uiilk,  aud  aeems  to  bo  eiisilv  dijjested. 
Sucb  preparatiana  tuv  iistdul  in  Komc  cnaes  of  giistro-intestinal  disorder  in 
infancy,  but  shoiild  only  be  used  aa  temporary  foods. 

Another  uiUk  preparutiuu  is  Nestles  food,  but  thia  diH^n)  froni  the 
preoeding  in  contaiuing  a  cousiderable  quantity  of  unconverled  starch, 
togcther  ■nith  some  soluble  carbohydrate8;  it  is,  in  fact,  a  combination  of  a 
milk  food  and  a  partiallv  niulted  cei-eal  Ibod.  Wheu  diluted  aceoitling  to 
tht!  directions  it  ia  very  duEiuient  in  fat,  containing  couaiderabIy  Ies.s  thon 
1  per  cent,  and  the  presence  of  starch  uiakes  it  wholIy  unsuitable  for 
infants  under  the  age  of  six  raonths;  after  tlmt  ugo  it  may  be  useful  giveu 
once  or  twice  a  day  to  occostom  the  iuiaut  gradually  to  a  starch-coataiuing 
food. 

Completely  Jiuilicd  cereal  foods  can  bo  given  at  a  nmch  earlier  ago  thon 
thoso  whioh  contain  uuconverted  starch.  Perhaps  the  tK.'3t  knuwu  example 
of  such  a  pi-oparatioD  itt  Mcllin's  food.  Thia  coutaiuH  uo  starch,  and 
couaiaLa  uhietly  of  soluble  carbohydrate8,  together  with  a  fair  pro|iortiuu  of 
proteid.  It  containa  unly  a  trace  of  fat  (•18  per  cent),  but  as  this  food  ia 
always  to  be  used  with  cow'8  milk  the  fat  deficiency  is  less  imporiant. 
Such  a  preparation  as  tbis,  which  is  intonded  as  an  addition  to.  not  a 
BubsLitute  for,  cow'a  milk,  is  much  Icss  opeo  to  objectiou  thim  tbe  other 
foods,  and  there  L-au  bi:  uo  doiibt  tliat  in  aome  caaes  the  addition  of  itiio  tea- 
spoonful  or  two  of  Mellin'«  food  to  oue  or  two  of  the  milk  foods  daily 
provos  useful,  not  only  by  its  own  nutritive  value,  but  also  by  facilitjiting 
the  digestiou  of  the  milk.  Mellin'8  food  has.  however,  a  laxativc  elloct, 
wlueh,  although  often  useful,  niay  contra-imJicate  ita  iise  where  Lhen;  is  auy 
looseness  of  the  howel8.  As  alreadv  BJiid.  milk  properly  diluted  is  U8ually 
the  only  food  an  infant  rcqiiires  until  the  age  of  Bix  or  seven  mouihs,  but 
where  there  is  difficulty  in  digesting  eascin,  e3peciQlly  if  there  ia  also 
troublesome  constipation,  and  nutrition  »eems  to  be  faiUug,  a  umall  cinan« 
tity  of  Mellin'a  food  may  be  given  occaaionaUy  in  the  milk  vrith  advaiitage 
at  os  early  an  age  a.s  three  raontlis. 

Fart.ialty  malted  cereal  foodi  which  contain  some  unconverled  starch 
form  the  majority  of  tho  advertised  "  infants'  foods."  Such  are  the 
Allenbury  No.  3  food  aud  Savory  &  Moore'a  food.  The  latter,  when 
mised  with  a  wann  fluid,  either  water  or  milk,  a«  dii*ected.  undergoes 
changes  by  which  the  starch  is  partially  converted,  ovring  to  tho  presence 
of  malt  diaatase  in  the  dry  preparation.  Beuger^s  food  is  somewbat 
aimilar,  Imt  the  partial  couvorsion  of  .sUirch  ia  acuoaiplished  by  paucreatic 
fermenta. 

tiucb  foods  aro  T6ry  deficient  in  fat,  and  unless  made  with  milk  are 
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wholly  unsuitable  for  the  feeding  of  infanta ;  uaed  with  milk,  howeTer,  they 
are  sometimes  of  aerrice  dming  the  later  months  of  the  first  jear.  Thej 
should  not  be  given  with  everj  feed,  once  or  twice  in  the  daj  is  usoallj 
sufficieot,  starch  being  thua  cautiouslj  introdaced  into  the  diet. 

Farinaeeout  foods,  in  which  there  has  been  little  or  no  conversion  of 
starch,  saeb  aa  Ridge*s  food,  Xeaves'  food,  Frame  food,  entire  wheat  flour, 
and  the  ordinaij  home-made  arTOwroot  or  com-flour,  and  the  varioos 
"  biacuits,"  can  seldom  be  taken  with  advantage  earlier  than  the  tenth 
month,  and  in  most  cases  are  better  aroided  until  the  end  of  the  first  jear. 
They  ali  hare  their  use,  and  are  valnable  additions  to  diet  in  the  second 
and  later  years.  It  is  true  that  a  certain  number  of  infanta  can  and  do 
digest  sucb  foods  as  early  as  the  seTenth  month,  bnt  these  are  the  excep- 
tions,  and  more  often  the  result  is  flatulenee  and  colic,  if  not  more  serions 
disturbance  of  digestion.  The  use  of  such  foods  during  the  first  six  months 
of  life  is  a  conunon  cause  of  the  pitiable  condition  of  miserj  and  marasmns 
which  is  so  frequentlr  seen  amongst  the  infanta  of  the  poor. 

The  proportions  of  the  more  important  constitnents  of  some  of  the  Vjcst 
known  of  the  proprietarr  foods  maj  be  seen  from  the  folIowing  table,  which 
has  lieen  compUed  from  analjses  published  bj  rarlous  obserrers,  sereral  hy 
Dr.  Leeda: — 

Composiiion  of  Propri«tary  Food*. 


I 


'  Nv-L  S.,  i  Muk.  *^'"-  *"'""-  s.,,  J.  , 

Starrh 0-0  0-0        0-0        0-0  :;«■?«  3«-3<  «0-01  77-*I  ! 

Solnhie  carnohT'ir»t«9  .  «^"15  «S-0-2  *;J-59  ^%-li  «-»  44-«3  25-1  51»  i 
Sagu.  (leztrin,  «^: 

F« 1315  12-*S       *-J          0-Is        4-25  0'I3  1-05  O"« 

NitTO-jenoiu  l--xii**  lt-25  l:i-5  21-«5  10-07  II-O  i-*5  10-23  &-2i 

As-h 4'75  -1-0»        S",'^       3-7.>        1*7  0--!>  O'«!  0^5    . 


EoiS  ASI*  MeAT   FoOI;S 

The  Tdloe  of  eggs  as  a  fat-containin;^  fcrjd  is  perhaps  hanilj  jrnfficientlj 
appreciated.  The  jolk  of  an  e^  contains  nearlj  30  per  c«nt  of  fat,  and  in 
this  resp«ct  is  a  most  desiiable  f^^jd  for  infants.  As  earlj  aa  nine  month.4 
of  a^  an  infanc  maj  bare  the  jolk  of  an  «gg  verr  lightlj  U>iled  once  a  daj, 
and  darii^r  the  second  jear  egg>;  azv:  an  important  c«inicaent  in  tbe 
dietarj  of  infancj.  The  white  of  an  egj/  i*  of  ralae  chifcllj  za  a  proteid- 
conCainiog  focd,  an-i  is  ocfi^^ionallj  a  usefiil  a/lriition  u>  the  diet  where  an 
infant  is  anable  to  'ii;:vat  the  proteidji  of  '.■ow's  milt.  and  is  i#ein^  ffe«i  wiih 
a  miitire  of  cream  a::d  W4ter.  vhich,  althou^b  containin^z  a  ;a^neacj  of 
fat,  contains  verj  little  protei'1  The  irMie  of  the  ff^^  m:i*t  f*  giren  raw, 
and  the  moet  conT^nien^  waj  to  i-ive  it  is  in  the  forra  of  "  alhamin  »ater." 

The  white  of  one  raw  ^4/  L*  cat  in  .»everal  dinr.tionii  vith  a  clean 
scissors  and  tben  mixed  irich  half  a  pint  o:  water,  and  fiaronr^  iriih  a 
Uttle  cinnamoo  vater. 

Oiven  in  itii  form  tfce  Th:^>  of  an  e:;^  i-  of>ti  verr  ii.*>fal  aa  the  otilj 
food  for  l^entj-foTiT  or  fortj-ei^.:  hot:«  is  ca.'**  of  .%vtre  vornitin^  at'l 
diarrfa^Kj. 

Ranr  nuai  juU'e  is  zxA  aimilarlj  to  fnpplr  tbe  proceid  el«i&«nt  vber^ 
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tliia  cannot  bti  talcen  iu  the  form  of  cdw'8  miUc.  Like  tbe  yolk  of  an  egg, 
rftw  moat  juice  is  rich  alao  in  iron  and  in  phosphonis,  and  is  speciall^ 
valuable  in  ricketa  and  anfemic  conditions.  An  infant  aged  Bix  months 
may  take  a  tcasiKionful  of  raw  nieat  juice,  either  8wcetened  aod  givea  alone 
in  a  Bpoou,  or  nuxed  witli  tlm  diluted  uulk  (after  it  ia  cool),  or  with  cream 
and  WH-ter,  three  or  four  timen  a  day :  to  an  infant  of  twelve  ui{)ntb8,  two 
tablespoonfula  of  raw  meat  juice  may  be  given  in  ihe  twe«ty-rour  hours. 

Iiaw  meat  Juice  ia  mado  thus ;  scrape  a  quarter  of  a  poimd  of  leitu  raw 
beef  iiitD  Bhreds  in  a  cup ;  add  to  tbis  two  tablespoonfuls  of  eold  watcr,  aud 
leave  it,  covered  with  a  lid,  to  stand  in  a  cool  plače  for  oue  bour;  tbea 
atrain  it,  and  8qneezo  the  juiee  oiit  of  the  raw  beef  through  tnuslin. 

Meat  broths  are  scldom  to  be  recommended  for  heftlthy  iniants  under 
tho  age  of  uino  months,  but  iu  casc8  of  trouMcaouic  Tomiting  or  diarrhcca 
thev  may  be  giveu  at.  the  age  af  aix  montba,  or  eveu  earlier,  aa  a  te!nporary 
food.  There  are  infants  who  seein  iinablo  to  tolerate  fat  for  a  tiine,  biit 
who  will  take  weU  a  diet  consisting  chielly  of  proteids  ;  in  such  ctises  veal 
broth  or  chicken  brotli  niay  be  given  with  ocuiisional  feeds  of  wbey,  to 
which  a  little  milk  or  eream  mav  he  added  grad\ially,  and  in  this  way  a 
return  to  a  propcr  proportion  vi  fat  may  by  dcgrees  be  accompliahed. 
Muttou  bix(th,  or,  stili  better,  veal  or  chicken  broth,  are  to  be  prcferred  to 
beef  tc-a,  even  \vbcn  this  is  niade  very  weak,  for  the  fceding  of  inlautH ;  and, 
in  the  writer'8  opinion,  the  concentrated  meat  preparationa  which  are  nov? 
BO  widely  flold  are  better  avoided  in  tho  fceding  of  hcalthy  infants.  In 
cases  wherc  ouly  very  siuall  tjuautities  of  food  cau  be  retaincd,  and  the 
iufaut  is  becoming  esliansUnl  by  severe  vomiting,  a  few  drops  of  some  con- 
centrated meat  preparation  are  often  valuable  aa  a  temporary  food. 

DlKT  TROM  TWELTTC  TO  EiaifTEKN  IIONTHS 

At  tho  end  of  the  tirst  ycar  an  infant  ehould  havo  five  or  six  meals  in 
the  twenty-four  hours,  the  fii-st  beiug  at  7  A.M.,  the  last  at  9  or  10  P.M. 
Cow's  milk  mmjt  atill  be  the  chief  articic  of  diet ;  but  two  or  tliree  feeds  in 
the  day  may  no\v  consist  of  such  starch-containiug  foods  as  finely  crumbled 
stale  bread  soaked  in  milk  or  gravy ;  or  a  sponge-cako  or  rusk  may  ^;e  given 
sopped  in  milk.  Most  infaiits  at  this  age  like  crumbled  brcod  aoaked  in 
tho  fat  froiu  fried  bucou,  and  it  18  a  UHt;ful  additiou  Uj  the  diet  at  lliis  age; 
a  few  months  later,  thin  slices  of  bread  soake-ii  or  fried  in  the  fat  may  be 
given.  The  yolk  of  an  egg  lightly  boiled,  or  a  custard  made  with  egg,  should 
be  given  occaaioually,  and  ouce  a  day  a  little  meat  broth  may  take  the  plačo 
inilk.  Tliere  is  no  objectiou  at  tbi«  age  to  Hucb  ToikIs  aa  Cbapman'8 
itire  wheat  flour,  or  Krame  fooil,  or  a  iittle  well-boiled  porridge  once  a  day, 
and  a  thin  sHce  of  bread  and  butter  may  be  aUowed  at  two  of  the  meals. 


DreT  PBOM  ElOHTEBN   MONTHS  TO  TW0  TKABS 

Aftcr  tho  age  of  cighteeu  montha  most  infanta  require  on]y  four  feeda 
in  the  day.  At  leaat  a  pint  of  milk  should  be  taken  in  tho  twenty-four 
hours,  but,  in  addition  to  the  food  already  allowed,  othei"  articles  inay  be 
glTen.  Frame  food  or  well-boilod  oatmeal,  with  a  driuk  of  milk,  will  make 
a  suitablo  brcakfast,  and  for  oue  nical  in  tlie  day  there  is  uo  nbjectiou  to  a 
tableapoGuTul  of  weI]-cooked  and  finelv-maslied  potnto,  which  ni;iy  be 
mized  wth  milk.  or  with  the  red  gravy  from  underdonc  meat.  Un- 
doubtedlj  some  infants  can  take  pot&tocs  wilhout  hunn  even  eacUer  tban 
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tbis,  but  a  verf  lai-gc  uumber,  not  oaly  of  infaats,  but  alao  of  older  chUdren, 
ButTcr  from  disonler  of  digeation  in  coa8equenoe  of  being  alloveed  potato  too 
early  or  in  Ura  large  quantity.  It  is  a  food  which  most  children  like.  and 
which  |ijirent8  ure  nnly  too  ready  to  give,  but  it  ia  quite  UDnece68ary,  aud 
mo6t  cliildren  i\re  fui'  bettcr  without  it  until  tliey  aro  at  leaat  eighteeu-j 
montha  old.  Therc  aro  fcfv  fooda  which  are  moru  olteu  budly  cooked  tban 
potatoea,  aud  even  when  they  are  properlv  coiiked  they  require  to  l>e  finely 
maahed,  not  mcrely  presseU  through  a  fork,  which  leavee  blocks  of  un- 
muhed  potato  to  woiTy  the  infant'8  digestion. 

A  tablespoouful  of  mcat,  very  liaely  uiinced,  or  toru  iuto  fino  ahreds, 
maj  be  given  oocaaioaaUy  with  the  jtotato  ;  uiiderdiiuo  roaat  Imei  or  miilton, 
or  the  vbite  meat  fmni  cliickeii  or  tiirkey,  or  a  little  l>niled  snic  or  tiirbotj 
weU    jKiunded   are  most   suitable,  and  tbe  quantity  may   be    increaaed 
gradually. 

Milk  puddings,  rice,  ta]iioca,  sago,  or  Hemolina  pro[ierly  cooked  may  be 
givon  wilb  a  littl«  juire  frum  cookpu  frejih  fniit  ar  frum  prunea;  junket  or 
blanc-inango  will  itlso  serve  to  vary  tho  diot. 

Hread  aud  buttur,  rimkn  and  apouge-cako,  can  be  given  more  freely  as 
the  child  approachea  the  end  of  the  second  year;  hut  here  a  wonl  of 
caution  is  Dece68ary :  whatcvor  solid  food  is  giveu,  the  child  must  be  tangbt 
to  cat  BlowIy  aud  masticato  thoroughly;  any  one  whu  haa  watched  an 
infdut  cramming  ita  food  iuto  it^  muuth,  and  bolting  it  with  Uttle  ur  no 
altempt  at  nia«tication,  can  hiirdly  won<3er  thut  indigeslion  ia  the  result; 
nor  is  this  fault  limited  to  later  infancy,  oldei*  children  are  too  oft«n 
babitual  food-boltera,  and  it  may  reqiiire  patience  and  carcful  training  to 
ttocuatoui  them  to  take  their  food  properly. 

].A8tly,  it  may  uot  lie  uut  of  plačo  to  mention  the  vnliie  of  cold  wat«r. 
Many  parents  and  nurses  seem  to  be  afraid  to  give  an  infant  cold  water  to 
driok.  »8  if  it  had  some  banofu!  cSbct ;  and,  as  a  consoqu6nco,  one  Bees, 
espdcia]ly  in  hot  \veuther,  infauts  crviug  fretfuUy,  not  from  buuger,  but 
from  thirst,  and  they  are  »oothed  at  once  by  a  drink  of  cold  water.  Puro 
cold  Wi(ter  in  small  cjnantitiea — not,  of  courae,  to  take  the  plače  of  food,  but 
to  relieve  thirst — may  bo  givcn  at  any  period  of  infancy ;  and  nurses  often 
need  to  be  told  that  an  infant  who  is  ill,  with  a  higb  temperature,  ahould 
have  the  cold  vvater  that  it  criivea. 

UTERATURE.— Cjit'Tl.»;T.  Fteding  t,/  fn/anta.  Lond.  1897.— r>llLAt)l.e.  Artifieiat 
Fttdituj  and  Food  IH$ordrrt  o/  Infantt.  Lond.  IflM,—  Uolt.  Disnutt  o/ I>^faney  and  Child' 
kvtd,  I»n(i.  1897. — LitKDA.  "Cliciiii8tr>' ur  Milk  and  ArtiRei&l  FixMlit,"  in  SUrr'« />u<;fJM»' 
^Chtldrm,  roL  i.  Lon'l.  1898.— MAHrAN.  TrmU H*  /'allaOtnumi  rt  Ht  lalimenltition  rf« 
n^antt  du  jrrvmUr  lujt.  Pkria,  1869.  — Rim-|l,  "  IuTkuI  KrnliiiK,"  in  KMting'«  ('jfflif-rditt 
tfiMštaštt  o/  CAildrtn.  toI.  j. — KoTllscHIt-M.  VaKaiUment  mijie  d  tatiaiUmtnl  nrltJteidU, 
Pui«,  I8B8  (full  bibliognpbjr).— Stili..  "Cnua  uiU  F«t  to  liifant  Frediog." /V(u:jili'inMr, 
1900. 
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Sec  aito  lMMtrxrrY.  Disikfkction 

By  "  infeotion  "  in  understood  the  introduction  into  the  body  uf  a  pal     , 
micrrvnr^aniRiu  'nrhich  ia  capnble  of  nitiltiplying  within  it     Difleoac«,  there« 
fore.  vhich  depund  on  suoh  an  infectiun  aro  callod  "  infeoUve "  or  "  in- 
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fectioue"  diseiifica.  For  a  Innj;  tirne  it  waB  the  custom  to  ilTaw  diHtinetionB 
betweeii  inrection  and  contat^ion,  but,  broadl^  spoakin^,  tbe  procesa  is  the 
Bomc  in  evory  čase,  and  ali  so-caUod  contagious  discases  ure  certainly 
iutectious  in  the  muderii  heiise  of  tlie  tt^riii.  It  ib  true,  of  course,  that 
uertain  infw!tinns  aru  onlj'  cnntrdcted  \>y  direct  umLiicl,  hs  for  instance 
8yphilis,  rabies,  aud  f;nnorrlirx*a.  lint  others,  such  as  anthras  and  small-pos, 
can  be  coutratted  not  onlj-  by  direct  contuct,  but  iJao  tlupough  the  inter- 
mediary  of  the  lur,  aud  nre  thus,  lo  usc  the  old  tenas,  t}Oth  contiigious  and 
infectiouH.  It  'm  more  convenieut,  tlierefore,  to  claf58  ali  iHneat^s  which 
dopend  on  the  cntrance  of  a  liviny  orpiniBin  int«  the  bndjr  as  "  inf*;cti<mB." 

Thti  livinL;  or^janisms  wliich  cuuhc  these  diseasea  are  uearlj  ali  vcj»etablc 
in  thuir  iialuro,  and  are  of  the  ulasa  "  fungl"  Tiie  vast  umjoritv  of  them 
are  bauteria.  But  besid«s  ihuae  vt:getabl«  orgauisina  certJiiu  ]>n»to2oa  niay 
give  rine  to  infection«  diaeases.  the  nu*t  nettabl«  instance  beinjj;  tht;  iq)irillum 
of  relapsing  fever.  This  is  nat  the  plaoe  to  discnas  or  open  up  tho  vrhole 
(|ueBtion  of  baoteriolojfj.  It  is  Bufilcient  to  note  that  bacteria  are  divided 
into  two  niaiu  groupa,  that  of  (/t)  pamsites,  \vhicli  can  esist  and  Ihrivc  in 
li^ving  animnl  tissucs^  nnd  that  of  (A)  saprfiph^tcs,  \vhich  can  live  outside 
li^in.^  auimal  tissues,  oii  dead  auimal  or  ve^etJible  niatter,  or  ou  inorgauio 
substance«.  The  tirst  group,  ayain.  uiay  bt;  Kubilividinl  inttt  tlioae  ^nuH 
which  cannot  esist  outside  living  animal  tiRsne,  "olili^atory  pimiaites,"  and 
those  which  can  do  bo  for  a  lonj;er  or  sliorter  period.  "  fjicultative  »apro- 
phyte8."  Aud  thu  aamc  aubdi\i8ioii  may  bc  niadc  of  the  »ccond  group 
iuto  "obligHtorv  Ha]>ni]iliyti'a"*  and  "  iacuit.iitivf  parasites." 

Kach  inicro-ort^aniHin,  tthethcr  it  \k--  a  batiilhia  nr  sn)nio  variety  of  cnucuH, 
has  the  p<iwer  whcn  ^itovvinf;  on  the  li\in^  tissues  or  in  suiUible  niedia  of 
inanufacturing  a  toxino  ^vbich  is  ]x>culiar  to  itself.  In  an  infcctiouB  discase 
the  iaajority  of  its  distiuguishiug  symTjtoins  aro  due  to  tlie  tuxine  rutber 
than  to  the  prefience  of  tlie  baciUus  it.self.  aUhoujjh  the  latter  nmy  in  certain 
dieeaseH  1»»  the  cause  of  local  conditiona  w}iich  iuay  ultiniate,ly  cause  the 
death  of  the  infcctcd  porson.  How  the  toxine  itsclf  is  produoed  opcus  up  a 
questiou  of  thu  greatest  obscuritv.  Souiu  hold  that  it  is  directl)"  derived 
fniui  tht;  L-tdl  jdaaiiia  of  tht;  bacilluH,  and  8har*!S  the  apiic:ifi<!  (jualities  of  that 
bacillue.  Others,  a^in,  re^rd  it  aa  the  result  of  the  action  of  the  Imcillus 
on  proteid  subatances. 

The  micro-orgauism  is  iutroduccdlJuto  tho  human  body  in  a  varicty  of 
w«ya  It  may  b«  iu  tbo  tirst  [ilacc  direetly  inoculated.  It  may  Ije  iuhaled. 
It  niay  Ui  inj^eated.  In  onhT  tbat  it  H}nailii  bu  intro<hn;<;d  in  ono  nf  these 
waya,  it  lansl  either  contaminate  varioue  articles  witli  which  the  person 
at.tackcil  is  in  contact,  or  clse  bc  carried  in  the  air,  or,  lastly,  contaminate 
food  or  water.  Tho  ;;erma  of  some  diseaaes,  such  as  8maU-pox  and  uiensIeB, 
are  prnbab]y  in  most  casos  inhaled  ;  that  of  tvphoid  fevCT,  on  the  other  hand, 
is  always  iufiested.  It  is  possible.  huwever,  that  jjernis  which  aru  prinumly 
iubalt^d  niay  tind  their  way  from  the  niouth  and  pbaryux  to  thit  ahnieutary 
canaL  This  woiiId  yive  au  easv  exph»iiation  of  ihtise  casea  of  typhoiil  \vliid) 
Heem  to  l»e  due  to  dust.  The  atitian  of  inaects  in  jiasiating  the  Bpread 
of  infection  depends  on  their  containinating  food.  (See  article  "Dia- 
infection,"  voL  iii.) 

After  obtaiuing  an  cntrance  to  the  bodv,  the  germ  app«rent!y  lies  more 
or  lesH  latimt  for  a  tinte  befort«  it  ^'ives  olf  aiiv  markod  auiount  of  loxine& 
This  latent  ]>erii>d,  tho  peritnl  of  ineuhafitm,  distinj^iiahos  an  infpction  froni 
an  intoxicatioD,  no  anch  latent  interval  occurrinjr  in  the  čase  of  the  latter. 
This  perioil  niay  bo  loug  or  short.  Various  infectious  diseases  show  a  range 
froui  a  fe\v  bours  up  to  nearly  four  wcjeka,  some  indeed  muth  lonj^er.     More- 
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orer,  Lhe  [fcriotl  of  laUncy  is  bj  no  means  oonstant  in  the  cnae  of  an}'  given 
diaeaae,  Lhe  variatiou,  for  inatance,  in  t>'phoid  fcver  beiug  ucorlv  thrcc  ^euks. 
It  would  appear  that  in  »ime  dimaiiet*,  at  leiutt,  tliu  leu^'tb  of  lhe  iucttiMition 
period  maj  ne  artocteil  by  the  doso  nf  infection  which  tlie  Mii>iwt  lias  uuder- 
i^ne.     The  larj^er  the  dose  the  earber  the  disease  may  b^jrin. 

It  niust  alway6  bt  rememlKjred,  in  c<miputing  the  lengtb  of  an  incuba- 
tioD  {»čhod,  tliat  lhe  mckuiiiiig  mu»t  he  iiiude  from  the  exi)Osurc  to  infcctioD 
to  the  finit  risa  of  temperature.  NeedleKs  (»mfuaion  ia  aometiiUHS  cauaed  by 
dnting  np  to  the  tirne  when  the  roah  of  aa  exantheinatou8  fever  appears. 
Agaiu.  it  must  )ie  romeiuberL-d  in  ease»  where  the  latent  perifKl  hus  appeared 
iinduly  lon^  that  it  i8  perfectlv  jM^sitihlc  thut  infuctivc  matter  mav  havo 
\mhsu  cjirried  ab<iut  ou  the  chitliea  or  elsewhere  by  tlie  jmLiunt,  and  ihal  the 
rual  dute  iif  infticLion  wa3  pcrhapa  n  wcek  Hul>Beqticnt  to  the  last  ex|H)Hure. 

When  au  infection  has  oecmred  it  may  be  local  orgeaeral.  In  the  Krat 
caao,  us  for  instance  diphthcm  or  tetanus,  the  gerrns  obtain  a  nidus  aC  a 
iavcD  Kpul  antt  cuuse  »jme  local  <listurbancc  aud  inlliimiuation.  They  aro  not 
iound  lil  tho  blood,  and  the  coustitutional  diRturIwnco  »et  up  is  iliie  to  their 
toxine»  nud  uol  to  Iht-msidves.  Ou  the  Mther  hiiud,  iu  a  diseaso  like  anthrax 
the  Incilli  are  rnuml  in  thu  bU>od-vti»Hd!4  umi  tho  infoction  lh  (general  Not 
only  aro  Ihn  toxineB  in  such  caaea  given  off  pnibably  more  rapidlr,  hut  the 
mere  mechanical  presenoc  of  the  baoilU  may  cause  lesions  of  great  import- 
auce,  such  as  omUili. 

A^fiiiu,  au  infection  may  Im  Rpeciliu  or  non-8]>tH:iric.  In  umuv  lUseasea 
wo  know  ihjit  the  ^nii  with  \vhich  thoy  are  identilied  iil\vjiy8  cjhim^s  an 
exaotly  siinilar  serius  of  sviupioms  and  uf  patbolo^icjil  lesion*.  Such  infec- 
tions  are  lruly  B|>ocitic.  But  there  are  oihor  diseaaes  which  are  duo  to 
uicro-or^^uuisuiB,  uud  aoiuuaC  be  claaeed  as  infectivo,  which  prfsont  tho  same 
dUnical  and  palhnlnirical  featiiro6,aa(l  yet  mav  be  fonnd  in  dilfcrent  instances 
(O  \k  d«e  to  ]j».rfrctly  difltinct  Kcnns.  Thus  pnouinonia  may  I»e  dne  to  moro 
than  nuo  or^auisiu,  and  tho  Banic  holds  truc  of  ulcorativo  cnducardilis. 
•SuppuMlion,  aguin,  uuiv  U:  uaused  by  i]uite  a  mniiUtr  of  dilli-Tont  micro- 
DrganiflUiH.    (Seo  "  Mitinj-or^janisms  "  and  *'  Suppur.ition.") 

Tlie  exact  projjress  of  an  infection  when  once  the  jjerraa  Imve  obtainod 
iLQ  cntrancc  into  tho  body  remainet  a  <)ueRtion  for  spcculation.  No  doubt  a 
oortfdn  uuml*er  of  tbcui  are  dcHlruved  by  lhe  phug(.«yte  eclls,  but  Lhcse  colla 
•re  pr«iliably  witlnmt  actiun  on  the  tosinea  givon  nR*  by  lhe  lnu;tcria.  The 
suduen  nianncr  in  whi('.h  Juany  of  tho  acutP  infection«  start  vuuld  Icad  one 
to  bcdiove  Ihal  the  body,  l<y  nioans  of  its  celU  and  tluids,  ojin  uller  reaistiince 
up  to  a  certain  jioint  by  countcrHctiug  iu  some  way  or  otlier  the  mullijdica- 
tiou  and  acLivity  uf  the  invading  germa.*  After  a  lunger  or  shortor  interval 
tho  luilanco  betwecn  tho  attack  and  defence  is  auddonly  loat  and  the  aymp- 
t"i>  >  tinu  suddonlv  appuar.     Aa  the  infculion  progresses,  various 

ffii  i  iiM>rul4-d  by  lh<i  roaisting  orguiiiHin  whiuli  poSBcaa  gcrmicidal 

and  autuoxiu  jinipt-rlieH,  aiiil  llie  invadiu^  ^'liniiH  ant  by  dugnH^H,  or  iu  aiime 
diMBttaeH  wht!n)  there  ta  a  well-inarked  crinia  auddenty,  killi^l  otf  or  rendered 
linnnlom  and  their  toxinea  are  neutralised.  Iu  sorne  caaes^  however.  the  re- 
•Otion  of  the  iufuctud  individual  iiiay  bo  bolow  the  avera)^',  or,  ou  the  othor 
mild.  tho  infiH!tiou  niay  he  more  attvere,  and  lhe  losduea  not  l>L'in>;  neulraliaed 
ih«  indivtdunl  Kutv:umi>K  to  toXH!miu>and  diu».  It  muftt  1h>  reumnilMinid  that 
deaih  nmv  abui  <KU'ur  fr<Hii  lesious  oauaed  by  the  pr^^iMinoe  of  tho  iNuiilli,  ag 
fnr  inatauce  d^rath  by  aiifli^atjon  iu  lar}'n;^OAl  diphtheria,  ot  by  hicmorrhage 
or  perforiition  iu  ty|ihoid  fever. 

The  amouut  of  "  reHiHtauce  "  olTered  to  varioua  iufectionfl  by  diOTeront 

'  8w  "  Imtnunitjr,"  p.  1&B. 
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individualB  mar  viirj*  cousideraMv  ;  tbat  ia  to  Sfiy,  there  Tnay  be  an  actnal 
predisposition  on  tho  part  of  the  intlividual  to  cortttiu  infectious.  Thifl 
predisposition  inay  he  *'  natural," — thiit  is  to  8ay,  Ihat  certaiu  speciea  of 
aniuiaLs  and  certiiin  races  af  men  are  jmrticular!y  jimne  to  develup  certain 
infections, — tliat  ia  t«  say,  their  natural  reBistanc«  to\vard9  tlicso  inlectionB 
is  below  the  normiiL  On  the  other  hand,  prtjdittposition  iiiay  l»u  urlilicial  or 
acquired.  Alanv  di^cnses  aro  more  e)isily  contracled  by  pcrsuris  who&c  i>ower 
of  resistance  lia«  been  \veakeiied  hy  Htarvatiou,  (atiunt),  los«  of  Iilood,  dauiaj;ed 
digestive  power,  or  expo8ure.  In  siich  cfisea  the  vitality  ol'  the  individnal  is 
60  depre8s<.'d  that  ^erms  whiuh  \voiild  iind  no  ohaace  of  ohtainiog  a  lodg* 
ment  iu  tbc  tU^uea  in  a  stale  of  hcukli,  Ci»sily  succced  in  infccting  hiiu. 

Ou  tlie  otlit-T  liJind,  uii  ojipoHed  to  ])rtidiftpoHitioii,  there  iiiay  be  imminiity 
to  an  inftHition.  Tlii«  inmniniLy,  aU^n.  iiiHy  be  eitlier  natnnil  or  )u:<|tiired. 
Natura!  imniunity  is  8])nwu  m  tiio  coses  of  indi^^duala  who,  freqiiently 
esposed  to  uu  iufeution,  Jail  to  contraot  it.  It  mfty  bo  in  ali  probnbiljtv 
inherited.  The  fact  that  tho  father  and  aucestoni  of  u  per^ou  liave  ali 
Bufiered  froru  a  j^ven  infectiou  may  act  as  a  protoction  against  the  cbiM 
contracting  that  infectinn  \n\A\y  or  coutmctiii)^  it  at  aU.  The  couverse  of 
tliis  m  mi<>n  iu  the  latiil  ravagi>»  r^UAtnl  hy  hucIi  a  iliHt>a-su  ius  uit^ft-^^h-K,  wtiun 
it  ia  introtiuced  into  a  comiimuity  iu  which  it  wa8  previonaly  nnknowa. 
Epidemic«  in  the  Fiji  and  in  the  ^aroo  Islands  are  inetanees  of  how  BeriouB 
i\  coniparatively  mild  diseaso  uiay  be  wh6u  it  obtaius  u  pcrfcctly  uew  soil 
The  immunity  of  au  animal  to  iiifection  may  Iie  complcte,  that  ia  to  say, 
itortain  8iwf;ies  appear  intapable  of  contractiiij^certain  iiifBctionfl,  or  It  nmy  I« 
partial,  in  \vhich  caso  the  iwiw<?r  of  resli^tanee  to  a  certaiu  infeetion  appears 
increased,  and  tho  disease,if  oatight  at  ali,  runs  a  mild  course.  Thia  natural 
imniuiiity  haaibeen  variouslv  attributed  to  (a)  phaj;otiytoius,  {ji)  to  the  pre- 
8ence  in  the  blood  of  certain  geriuicidal  bodiea  called  "  alexinH,"  which  are  of 
a  different  natiire  from  antitojins,  and  which  can  be  separated  from  the  blood 
and  tissuos  of  luont  animals,  and  (v)  to  a  vita!  rtactiou  of  the  tifi^iics  at  picscnt 
unesplaiued.     Tltis  fiubjeot  ia  fuUy  diacussed  in  the  artielo  "  lminutiity.'' 

Ininiutiity  n]iiy  be  "ao(|uired"  by  a  previousattackof  t  h«  ftanje  infeetion. 
That  18  to  say,  on*i  attacik  of  an  infectious  diaease  usuallv  jirotects  against 
that  disease  lor  life,  or  at  least  for  a  considerable  period.  Thifi  inimunitj 
is  of  courso  autjuired  duriug  tho  altack  of  thtj  infectiou,  and  it  is  ita 
establiahuient  that  k-ads  to  a  favr)urable  tcmiination.  It  muy  atao  l)e 
conffjrred  by  vaccination  or  by  the  injection  of  antitoxin  prepared  from  the 
seriiiu  f)f  an  immunised  aniinal.  .Suoh  antiUjxin  iuay  lio  not  only  pro- 
phvlactic  iti  its  nature,  but  ac:tutkUy  curative.  and  it  is  ou  tbia  that 
trea-tment  by  seruiu  is  IniKed. 

It  must  be  remernbered  that  an  infectinn  is  not  {ilwAy8  dne  to  one 
germ  only.  TJierc  mBy  exist  what  are  called  "  assocaated  infections/* 
wherc  the  illness  of  tJie  patieut  is  duo  ti>  the  presenoe  and  actiou  of  t-\vo  or 
more  Hjieties  of  micr»-organi.suin  iu  coiuhination.  ThiiH  ulinitial  diphtheria 
maj'  be  not  nterply  the  infi^ition  of  u  niucous  Tneiiibrano  by  I-dllier'« 
bacillus.  With  tlmt  baciilus  niiay  be  associated  various  other  fornis  of 
micro-organisms,  auoh  as,  notably,  the  8taphylococcu8  or  tho  streptocoocus. 
And  a  throat  which  ia  iufeoted  by  thesu  scptic  organiaum  is  very  often  the 
8tarLing-]min t  of  a  t<)xic  infeotion  moro  severe  than  wlien  mcroly  a  pure 
culture  of  the  V>acillu5  is  present.  In  fact  the  more  severe  oases  of 
diphtheria  are  those  asBOciated  with  oiIut  uiicnvor^ani.sin».  In  tho  same 
wuy  in  inoculatiou  experimeutH  ou  aiiimuls  it  is  foiind  that  eertain  miorob«s 
are  far  more  virulent  iu  their  specilic  actiou  if  other  micro-organisms  are 
iujeutcd  with  tlieni. 
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Furtber,  two  or  moro  iKitliogcnic  gerius  cao  exist  in  the  human  subjoct 
OODCUireulI)*,  and  independently  or  ^cb  other  |>rDduoe  the  charact^nBik) 
lesioDS  and  sraijitonis  aioocuted  with  eiich.  In  oiher  vurds,  eorjrislmce  o/ 
infittious  distaus  is  quite  poesible,  and,  &lthoU}:h  it  is  a  poesibilit^  which  is 
too  ollcn  disregarded,  is  comporatiTelv  conuuon.  The  old  vicw  Ihtit  two 
infections  cannot  axisl  togelher  i»  ({uite  an  crror,  and  ud}*  oue  with  uuy 
expertence  of  inteotiiius  di»eaite  hafi  neen  econ»  uf  tiasea  of  cununnvDCti.  One 
iif  the  most  frequeDt  ia  the  concurrence  of  scarlatina  and  drphthuria.  The 
t.wo  diseaseB  may  čxist  to<;ettier  froui  lite  sauie  date.  or  one  may  foUow  o1osely 
or  tardilf  on  the  other.  Again,  a  coinbinatioD  of  sctirluliiia  aod  mcaslen  in 
the  same  juitieiit  is  hv  no  meaus  rare.  And  i-ase;^  liave  been  noted  in  whiob 
soarlaiina,  diphtheria,  measles,  and  varioella  have  praotioall^  ooeristed. 

TuE  Pboputuuus  of  Infkctiok.  —  To  combat  infevtion  the  uo6t 
officient  method  is  čare  of  the  general  sanitation  in  the  tirst  plače,  and  of 
the  heullh  of  ihe  indi\iduHl  in  the  second.  I{eiuemlH*rm<;  the  various 
wa}i«  in  whk!h  inftHition  Timy  be  carried  to  the  individinil,  it  is  the  diitv  of 
the  couiuiuiiilr  tu  ».'cure  that  he  should  live  in  a  pure  aLuiosphcre,  havu  a 
watier  and  iiiilk  8n]tply  that  is  above  suspidan,  and  that  tho  cleanUneas  of 
rtreetfl  and  houses  should  be  made  an  object  of  ri;;id  čare.  Should  infection 
break  ouc.  the  local  authority  deponds  on,  tirstly,  notijic4ttion,  a  f^stem  under 
wliich  everv  praclitiouer  who  dia^^oses  a  čase  of  infeotious  diMcasc  is  bouud 
to  notifv  the  niedical  ofliccr  nf  hGulth,  which  enuhles  that  otiicer  tu  inquire 
into  the  cause  of  the  outbreak  and  take  the  neoeesary  nieasures  for  preveiiting 
itB  spread.  Secondly,  it  dcpends  on  isolaHon  of  the  infected  |»criion  either 
in  a  fcvcr  hospitjU  or  in  suitable  rooma  iu  the  paticuts  ovra  home.  Tho 
latter  plan  is  leldom  safe  uuless  the  house  is  large  uud  uin',  and  the  whule 
top  Hat  can  be  placed  at  the  dis}>o«ial  of  the  ioTaUd.  Tlnrdlv,  in  certaJn 
more  dangerous  diaeases,  such  as  plague  or  typhus,  qwtrajiHne  may  be 
iujposed  on  jiersona  wbo  bave  bceu  iu  coulacl  uilh  the  auOeter.  Fourtfaly, 
in  some  diseases  protective  tnoe»^/t<m,  suuh  a»  antituxin  in  diphllima,  or 
vaocination  in  small-poz,  niay  be  offered  to  the  so-called  "  onntacts."  In 
addition  to  tbeae  stepe  great  attention  muH  be  ]Miid  to  diainftetion,  and 
the  reader  is  here  refcned  to  the  article  under  that  hcad  (voL  iii). 

For  the  benelit  of  uiedical  ufliotrs  of  6ch<mls  the  fullowing  rules  w'ill  bo 
found  uaeful : — 


BULBB  rOK  TUE  PREV£NTI0K  OF   INFCCTIOUS  BiaRASK 

1.  The  foUovring  discasefl  are  conaidercd  infectifius : — WhoopiDg-coughf 
diphtheria,  measles,  scarlet  fover,  (jeruiou  meaaleH,  suall-pox,  typhua  fover, 
t^iihoid  fevt-r,  chicktiU-pox,  mum|»,  riui;\vorm. 

2.  At  the  lieginning  of  eaob  term,  certilicates,  vrhich  nill  be  dulj  sent 
to  {laronts  and  KOA^lians,  are  required  to  be  ^own  to  the  h<:uduiaBtor  on 
the  0Qtry  or  retum  of  pupiLs,  signed  by  the  parenla  or  guardians,  uot  earlior 
than  the  day  hcfore  admission,  Mtating  that  tu  tho  beal  of  their  kDOwIedge 
thi*  pupil  hiut  not,/or  a(  Imat  thret  icteha,  been  expoiieti  to  any  infectioua 
dlMase.  nor  fntered  any  house  vhore  such  diseose  haa  existed. 

S,  Ifa  pupil  take  nn  infectioua  oomplaint,  or  hae  boen  tn  8ny  way 
ex[ir«fti  to  infection  dtrrin;/  (fir  holidnyit,  iiarentst  orguardiaiis  muBt  n-frr  to 
thiH  list  of  rulus,  and  if  thu  uuse  cumu  >vitiiiu  their  eixj()ti  muul  uommuoiuato 
with  the  headmaster. 

4.  If  a  pupil  toke  an  infootiouR  eomplaint,  or  haa  boon  in  aDy  way 
eiposod  to  inffction  during  iht  Urin,  notice  uust  at  oui»  bo  sent  by  the 
pueoU  or  guurdiaus  to  thu  hvadmastur. 
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5.  ArVith  regard  to  Rule  2,  no  pnpil  will  be  aIlowed  to  enter  or  return  to 
aclionl  \vithout  the  uertiticftte  sif^jued  by  pareiU  ur  giutrdian.  lu  the  čase  of 
a  pupil  who  conies  imdtT  Rulo  3  or  4,  ho  will  not  be  iillowed  to  enter  or 
rtituni  to  scliotd  witliuiiL  a  jirinled  form,  mj^ned  by  a  lioctor,  to  Llie  effect 
that  the  said  llules  liiive  Iv&en  cnniplitjd  wit]i. 

6.  Perioda  of  abaence  for  pupils  who  have  been  suffering  from  aDy  of  the 
^above  disciises: — 

WhAH»piit(j-Couyk. — Six  weeka  from  the  comiuencement  of  the  whooping, 
providwl  tlit'  cliJinujtoriatic  »pnsiimdio  wiu;jh  and  tho  wh()opiny;  have  csaseiL 

Diphikeria. — In  not  lesa  than  tbree  iveeks,  when  convalescence  is  com- 
pletcd, — 'thcre  l)emg  no  longer  any  form  of  sore  throat,  nor  any  kind  of 
discharge  Cruiii  thts  throat,  uohs,  cvus,  utc,  iiud  uo  albuminuria. 

Measles. — In  n()t  lesa  tlian  tlime  weeks  from  the  appearancse  of  the  rash, 
if  ali  de8quaniation  and  (nm^di  havo  cciised. 

Scadet  Fever. — In  not  lesa  than  8ix  weeks  from  the  appearance  of  the 
mah,  if  deaquAmatiou  have  conip!ctely  ccasoti,  and  if  therc  be  no  dischurge 
from  the  noše,  ears,  ghinds.  or  uny  Buppuratinj;  urjre. 

Oerman  Measles. — In  not  lc3s  than  two  weeka  from  the  appearaucc  of 
the  rash. 

tSnuiJl-]H}X. — One  wt:c?k  aft«r  tho  cniate  havp  iill  sojMirated. 

Typhii&  Fevf-T. — When  convalescence  is  cnmplete,  five  veeks. 

2^yphoid  Ftver. — In  not  loes  than  aii  wceks  from  tho  commcncement  of 
the  diaease,  or  uf  a  relapse,  if  sueh  occiir. 

Cbicken-2wx. — One  \veek  after  tlie  uruats  have  ali  separated. 

Mumps. — Tliree  week8  from  the  be<,'inning  of  the  8welling,  if  ali  com- 
plications  havo  subsided. 

Mngtcorm. — («)  Of  Body — Ono  weck  after  the  disappearnnco  of  the 
oharactcriHtic  cnijition.  (?j)  O/  Scalp — Ohh  uicmth  after  tlie  pupil  has  beun 
Cfertified  by  a  medical  man  to  be  ap|>ftrently  free  of  the  discase.  The  pupil 
must  a\m  iie  rc-exijmined  within  two  day8  of  rctum  to  school,  and  bring 
wilh  hiiii  a  certilicute  thal  he  is  stili  free  uf  the  discase. 

In  addition  to  ttiese  varluuH  pcjninlrt  the  palient  must  in  ali  case^t  be 
thorougldv  disinfected  (seo  vol.  iii.  p.  33). 

7.  In  the  čase  of  a  pupil  hein^  expo8ed  to  infection,  the  followin^ 
qiiarantine  times  may  ho  considoi^ed  safc  if  tjKrrougk  disiufection  be  carried 
out: — 

Wlio<»i»in^-Cough  . 

Diplitin-iiu    .... 

Mciihles          .  .  .  16  .,  „ 

Scurlet  »ver  .  ,  10  „  „ 

Geiiiian  .McasIes  .  .  21  „  „ 

SinrtU-p«ix  .  .  18  „  „ 

Typhu9  Fpver  .  .            .           .  21  „  ,, 

IVplKud  Fever  .  .            .            .  SI  „  „ 

(_'hicken-pox  .  .           .  20  „  „ 

Miiinps          .  .  .            .           .  2«  „  „ 

MinifiPorm.: — {«)  A  pupil  \vh<"  bas  been  ca8iially  exposod  to  the  infection 
of  rin^orni  muat  be  kept  ut  home  und  cart'fully  exumined  dajjy  for  ten 
day8  1)efurL'  being  acnt  to  Hulioul.  Hhoiild  aDy  8uspiciou8  Hpot  aitpear  dm*ing 
thia  liiuu  meditial  udvice  nm«t  lie  taken  l>efiire  lus  niturn.  (h)  No  pupil 
ehall  attend  sehool  from  a  hmise  in  wbiid»  thero  is  a  oaso  of  ringworm  of  (he 
scaJp  within  a  fortuij;hl.  of  tlie  deteetiun  of  tlie  disense,  and  tlien  uan  oulv 
attend  if  h»!  brini;«  \vilh  hiiii  a  inoditad  certiliruLe  thut  ho  is  free  from 
riugsvorm  bimsulf,  and  that  he  Iia.H  b*!en  acrupulaualy  iaolated  dnrin;^  this 
tinie  from  tlio  catto  under  treatment. 


21  days'  quH.raiitine. 
10     ,. 


INFLAMilATION 


253 


N.B. — As  the  riak  of  iDfcctioD  in  thia  vurict)'  of  rinjpvorm  is  luuch  lesa 
in  the  caso  of  older  impils  (sa.y  ov«r  15),  siieml  uxc«[(li<)iia  luiij"  lw  made  in 
ibdir  caae  on  tiuuimunu^tinn  with  the  hBadmaeter  ur  hojulniifttretfs. 

8.  The  faot  of  a  piipils  having  had  &Qy  of  the  ahovc  discoses  does 
not  eiempt  from  the  above  perioda  of  quaTautiDe,  cxcept  in  cases  of 
whoo])in^-cougb,  German  muaales,  chicki-.n-pox,  or  uiumps,  hi  wliich  cases 
a  pupil  uia)*  unter  ur  nstiirn  to  suh(M>l  nlter  one  day'H  quamnLinti. 

9.  No  piipil  shall  onter  nr  return  to  i^hoi*!  froiu  a  houso  in  wliii;h  ttiorc 
ha»  heen  any  person  suftering  or  convalcaceut  from  any  of  the  above 
infectious  discascs,  until  suoh  huuae  liun  boen  tltorrjuyhIy  disinfocteJ  to  the 
saitisfoctiou  of  the  mecUcal  man  in  atlundance ;  and  it  muat  be  borne  in 
mind  that  thn  quarantine  must  date  Irom  the  tirne  that  such  diainfeution 
wa8  cnmpleted. 

10.  No  artiole  of  auy  kind  whiuh  haa  I>eeu  \vorn  or  used  by  any  j^rson 
suHering  from  iuffctinus  diseoac,  or  has  been  in  contact  wilh  anv  -such 
(lalieut  ur  liis  atltiudanl,  Hliall  be  brou;^liL  to  »L-houI,  uuletM  it  has  beeu  dvalt 
wiLh  in  occortlunce  with  the  suj^^cstions  for  disinfection  givon  {q.t.). 

NoU. — Inlhicnza  must  1«  conaidered  an  infedious  disease,  uut  ua  yet  no 
dtilinitit  rulffl  reyardiny  the  tengtb  uf  ipiarantinp  and  of  ilie  infetlivo  jn^nud 
are  formulaied.  MeanwIiUe  it  is  recumnifnded  thai  anv  piipil  \vho  has  had 
inllucazn  ahnuld  l>e  thoroughly  convalcscent  ^»efore  rctiimin;^  to  Bchuol ;  and 
that  pupilti  frum  a  housv  iu  which  there  is  a  eaue  uf  iuUueiua  i^houhl  Ix'  i&olalcd 
from  the  patieot,  and  should  lie  kept  at  home  if  thoy  Hhuw  the  lilightust  aign 
of  illneaa. 


Enoiiif  of  Crllular  CouttiiufHt* — 

Chcm  iotujrin         .  .      If  5  7 
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TUK    PURNOHENA    OP     iNrLAMHA- 

TlOS— 
Actiit  J/ypmrmia  ami  Ac^lem- 

tion 25f> 

Jlfptntmia  atut  RcUirilfttum  -56 

Steapct^  Fluid  .        .     1256 

SmcG  the  intrtxluctioD  of  the  term  iuUammatioD  to  indicale  the  oardinal 
hyniptoni8  of  redness  (ridKir),  HWi?lUng  (tunu>),  heat  (oalor),  and  jiiiin  (dfilor), 
which  chanictehse  the  intlaianialor^'  pnK'oiwe!4  uhen  seen  ujmu  the  nkin  or 
other  Biinilarly  expo8od  part,  ita  meanini;  has  undert^ono  ko  niany  udditions 
and  m<Hlitieiitiuiia,  ttiat  it  ih  ditlieult  to  lind  ttny  two  ]>atliolo^ifft8  a^^recing 
ujron  its  signiticjince.  A  definition  whieh  \vuuld  lat  sttiafaul<iry  Lo  ali  ia 
imiioasible,  and  eo  mtioh  at  variiiDcn  are  their  vievrsiut  to  itn  natun>,  that 
unicy  of  opiuiuu  i^j  uut  Ukely  ever  tu  bc  attained.  Some  woidd  roHtrict  it 
to  meau  onlv  a  looul  di.slurlHioRC  uf  nuthtiou  accomj^anied  by  exudatiou 
frtjm  Lhu  bltKHl-vBHaehi,  uliile  otherii  would  exteud  it  io  iuelude  so  nuiuy 
othor  changos  that  it  liocomet)  pntutif^illv  8ynonynioKa  witli  IcKial  diseajse. 
\ing  to  the  diHoronces  of  opiiiion  l>oing  »o  wiili.)  and  ]>riiotiwiny  irrec<)n- 
ihld,  it  iH  thoii^hl  by  inany  ihuL  Ide  term  iiiHamuiation  shuuld  bu  dis- 
ourdiMl  fnmi  ]Mitholi>gicaI  uunieuclaturt\  Thiii  vi(!\v  ia  probiibly  Hcit.'ntilically 
correct,  imt  it  U  not  hkclv  lo  j)revaiL  S«»  nmch  valuaMe  wurk  bna  boen 
done  under  the  time-hnnoured  titlu  nf  inflanniiation,  anil  ko  rich  is  it  aa  u 
•t-orohouHo  of  knuwledge.  tliab  it  will  not  \<vi  eiwy.  eveu  if  it  \vere  wi8o,  to 
displaou  it  from  its  high  po«ilion  in  {Niiholoi^ical  literature,  lu  its  ertrlier 
and  Mitiphfr  a<:ceptattunii  iL  inidudes  a  Heriea  uf  plienonieiia  nf  pnf-<fiiiinent 
jrUiuuo  iu  ihe  atudy  of  ni<iny  diaeajtes  pretty  geuerally  reuoi^uisud  and 


254 


INFLAIOUTION 


understood  ))y  pitliologista.  It  i^  iiuportant  to  uote  at  once  that  it  is  no{ 
a  Hiinple  \'it-al  i)r(xiess,  hiit  a  uomliinatioa  of  differeiit  vital  prooessea  whiuh 
maj"  he  convenieutly  studied  and  demouBtrated  by  an  experiraent  aimilar 
to  tliat  originaUy  pertbrmed  by  Cohndemi  upoii  the  web  ol'  the  frog'8  foot. 
As  modifitid  i)y  Cotita,  it  is  so  eas}'  of  ^verlbriiiaDco  aud  it8  phenomena  bo 
rrtadilv  oba«r\'ed,  tlmt  it  hua  lonj^  been  \vitli  teacliera  tlie  favourite  inethod 
of  introducin^;  tho  eubject  to  their  students.  The  fvog  shnuld  Iro  pitbed 
and  curarised.  Its  foot,  ■vvith  tbe  web  spread  out,  13  tixed  upon  iin  ordinarj 
luicrosc^opic  glA»s  alide,  so  that  it  may  ha  exiuniiicd  uudur  the  itiicroscopo. 
A  sinall  jHjrLion  of  the  eurface  of  the  \veb  ia  siiip[>ed  off  with  acisHons,  just 
deep  tinouj^h  to  reiaove  tliB  epithelial  hiyers  mtlunit  dravring  blood,  and  tho 
'  Bubs6qiient  inflauimatory  procesaoa  caretuUy  obaerved.  They  are  aa  follow8 : 
1.  Aotive  Hypericmia  aad  Aoceleratiou.— The  urt-eries  in  the  iinmcdiate 
nei^hbourhood  ol'  the  iujured  part  dilutc;,  theu  tlie  veius,  aud  ihe  rate  of 
l»](Mid-ll<)W  tlierein  i«  obvioiislv  ace«lerated.  Tliese  tihanges  biwt  a  consider- 
able  tirae,  and  are  t'ollowod  by  othcr:*  ^enerally  in  about  an  hour.  Many 
capillari^))  tVirmerly  invisible  begin  to  ajnMiJir  and  liecomo  disterided  with 
blood.  2,  Hypernjiiiia  and  Retardation. — After  a  tirne  the  rate  of  blood- 
How  booomes  sloijvor,  and  continuea  to  do  so  until  it  is  slovrer  than  nomial. 
The  vesacls,  particularly  the  capillaries  and  veins,  instead  of  shovring  the 
usual  well-iuarked  distiuetion  ltelweeii  axijil  streaiii  of  cori)uaclus  and 
]»eripheral  Htreain  of  plasma  free  frniii  ctdla.  Hbo\v  a  niixin^  of  theso  BlreHiiis. 
The  axial  one  broiidena  out  and  ^TaduaUy  encrotiches  upon  the  peripberal 
ono.  Then  leucocjtoB  fall  out  into  this  peripher<il  stream  and  movc  8lowiy 
along,  every  now  aud  theu  beconiinj^  adbereut  for  a  luomeut  to  the  vessul  wall 
onlr  tn  iiiove  Hlowly  onwarda  again  at  intt;rvaK  T)uiy  iuay  even  regiiin 
the  axial  stream.  Blood-plates  often  also  appe-ar  in  tlds  Tiiar^^iiial  zone. 
The  blood- tiow  gradually  bocomca  stili  slovror,  and  rod  blood  corpusclos  pasa 
out  into  tbia  same  zoue,  and  soou  ali  tUatinction  betweuu  axial  aud  jrtjri- 
pheral  ntreatiiB  ia  lo^t.  The  lumeit  in  HUed  with  a  ma^H  of  rad  and  wbite 
coi-piiacles  whose  shjtpe  and  outlinea  are  uow  di8tinctly  seen.  The  latter. 
,gain  the  waU  of  the  ve«3el  in  increasing  nuuibers.  and  ndhero  firndv  to  it, 
{eneraUy  becoming  pear-ahapod  owiug  to  the  presauro  of  the  blood-tlow. 
The  slcnvinii  (iontinuea  uutil  tlie  blood  is  movud  onwardii  mertly  by  a  huc- 
rion  of  jerka,  or  even  oseillate.-i  alo\vly  baBkvarda  and  forwards,  uUiinately 
coming  to  a  complete  atandstiU,  a  condition  of  statia.  ll  Exudation  of 
Fluid. — A  conaidcrable  oozing  of  oltsar  Ituid  now  coraos  from  tho  wound- 
It  bogau  earlier,  hut  ha«  uo\v  become  marked.  It  comes  fipom  the  disLeuded 
vessels,  particuhi.rly  the  capillarios  and  veins.  and  ia  gonerally  Hj>oken  nf  aa 
an  outpouring  of  Ivuiph.  4.  Escape  of  Blood  Corpuscles-^The  leucocyte8 
adiiereut  to  the  vtifisel  \v1tU3  gnidually  make  tlieir  \vay  through  until  thcy 
lie  alto^ethor  outeide  tbe  vesaela.  It  takes  a  lencocvlc  a  very  cousidoriible 
tirne  to  emigrate  IVom  a  veasel,  prolmblv  becanse  it  hna  t«  squeeze  itaelf 
through  an  aporture  greatly  smaDer  than  itself.  When  half  tbrough  it 
may  be  esen  as  a  rounded  aivelling  lx>t!i  outsido  and  iuaide  the  vessel,  cou- 
nected  by  a  very  narrow  thread.  Eniigration  occura  uioat  abundantlv  from 
the  Hiuall  veius,  but  it  also  occuni  to  Hunie  exteut  from  the  capiUarieH. 
Although  the  wiill  of  the  latter  ia  so  mucli  thinner,  vet  the  luuien  ia  an 
narrow  that  the  aame  inargination  aad  accinnulation  of  leucocyte8  cannot 
take  plače.  The  procesa  generally  continuea  steadily  for  acvcral  houra,  until 
A  grcat  concourae  of  leucouyteB  showing  aotive  iimceboid  movement  eau  be 
['MeD  Uuiug  the  outnide  of  ihu  veina  and  in  lesser  numbers  the  capillaries. 
JJittle  groupa  of  red  blood  eells  mav  also  be  seen  in  places  among  the 
*  JUC0cyte8.     The  ^uiasage  of  the  red  cella  through  the  vessel  waU8  ia  knowD 
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as  diapedesia,  a  tenn  which  haa  been  exteuded  by  some  authoritius  to 
inolude  alao  tho  emij;^at)ou  of  the  leucocjtes.  Many  of  the  latter  tuotč 
from  the  neighboiirhood  of  the  blood-veseels  tovards  the  injured  aurfaoo, 
and  thcy  iuay  cscupc  ia  such  uumbcro  Id  tho  OKudat-c  tliut  it  becomett 
optiiiiie  iusttiitd  of  clear.  Otliers  break  dowu,  aud  tibrin  appeara  iii  the 
exii(i»te,  »>  ibat  the  pip  becomes  filled  with  a  coloiirlosH  clot  whiuh  ovorlape 
the  edges.  5.  Beaction  of  the  Kiied  Tissue  Cella — The  epilhehiil  uells  at 
the  morgin  now  begin  to  proliferatc  and  gro\v  ovcr  the  wouiid  toW)!rd9  oue 
buolher.  CiruuUtioii  begins  afresh  in  tlie  alVeeted  vas»ela,  tduwly  at  finit, 
but  ateadilv  and  <;raduHlly-  The  vettKelH  ocmtraet,  the  leucocytes  disappear^ 
and  Boon  (^encra)ly  in  aboiit-  three  days)  tho  ciroidation  appears  to  be 
perfectly  restored  to  ite  normal  state.  The  proliferarion  of  the  epithcUum 
haa  meanwhile  continued  and  ia  oompletcd  about  the  same  time,  8o  that 
now  ali  trac«a  of  the  injur)'  have  disappeared.  These  later  atayes  cannot 
l>e  aeen  in  the  pithfd  img,  and  h*fnce  fresh  aninials  nmsi  be  used ;  and 
fnrlher,  the  greatest  čare  nmst  I«  taken  to  protect  the  wonud  from  ali  con- 
tauiination.  The  mc8entery  or  tODgue  of  the  frog  luav  be  choaen  for  eiperi- 
iiientation  inatead  of  the  web.  The  nie8entery  of  the  cat,  dc^,  eto.  or  the 
ear  of  the  wf»itc  rabbit,  or  wing  membrane  of  the  bat,  are  alao  aultable 
etructures,  ua  they  ali  permit  tho  direct  obeervatiun  of  the  circulution  under 
the  microsoope.  Kxactly  HiiuiLir  ohangea  are  aecn  in  uaturully  oecurhng 
inflammationa  of  the  ftkin  aud  seroita  surfaees,  auch  as  tbe  pehtoneum, 
pleura,  meninges,  and  joint  aurfaces,  ete. 

77u  Causes  o/  Injiammation. — Tho  excitiiig  cause  of  the  intlammation 
in  tho  foregoiug  experinient  is  a  mechanical  oue.  Chemical,  thennic,  and 
electrical  inlltionces  act  in  a  siiuilar  manner.  Thus  tho  mere  expostire  and 
fixatian  l'>  the  niicrofioopic  sUde  of  tho  mesenter}'  of  a  warm-blooded  animal 
ia  autticient  to  set  up  a  aovcre  intlamrnation.  Tbe  rapid  coohng  and  evapora- 
tioD  must  be  held  in  uheck  otherwiae  iieuruHia  may  aet  in.  The  mEH:hanical« 
thermie.  cheuiieal,  and  eleutrical  agente  are  elasHed  aa  external  tioxie,  and 
to  them  must  be  adde<l  the  moat  Important  of  ali,  viz.  infections  in  whicb 
baoteria  are  tbe  oausal  faotors.  A  combination  of  noxte  may  occur.  Thus 
baoteria  mav  gaiu  a  footing  iu  a  tiasue  already  iuflamcd  thruugh  tlie  action 
of  anotbcr  agtmt.  Tbe  meohanical,  uluctneal,  and  tbcmiic  nox£e  most 
iUwfty5  act  externally,  causiug  inflamination  at  their  aite  of  impact,  wbereaB 
buuteria  mav  enter  tho  t)ody  witIiout  setting  up  any  ohange  at  thoir  point 
of  aocoss.  and  being  trausported  by  the  Mood  or  lyii)ph  may  oauae  inflam- 
matious  al  uthur  and  disUiut  [larta  of  the  bodv.  Sucli  iudamiuations  are 
itastatio,  and  tbe  noxse  may  be  called  inteniaL     Bacteria  aot  through 

ageney  of  their  products  (ohemioal  substanoea)  teohnioullv  kuown  aa 
[toxinea.  They  iiiav  lie  foriaed  by  bacteria  within  the  bo(ty,  or  may  be 
|tnif(tnued  aud  iutroduet»l  aa  Hiicb  into  the  body,  «.^.  iu  poistmoiia  tinned 
m^^ita.  It  ia  to  be  rememltered  alao  that  other  injurioua  chumitutl  auhatanoos 
may  be  produced  within  the  hody  entirelv  indopendently  of  baoteria,  wluoh 
Awy  act  in  the  aame  way.  This  iaay  occur  in  functioual  diaturbanooa  of 
several  of  thu  inl^Tiial  or^auH,  aueli  aa  the  liver,  kidn(:y,  iuteatinea,  etc 
ThtJHC  abnnniuil  pntdiictH  iif  mutJkHtaaia  mav  1m  abiurlted  ljy  the  lymph  or 
hlood,  aad  aol  up  uietAStAtifi  intiamniationa  nxaet1y  aa  the  tiixines  of  lutcteria 
da  Any  noxa,  external  or  iuternal,  in  order  to  oause  intl^mmutiou  muat 
be  of  a  certuiu  degrce  nf  intenHity.  K  too  aovere  it  wiU  load  tu  the  death 
the  tt^uu,  and  tlipn  vital  proceaaua  are  no  lougur  poasible. 

TUK  riiKNukiKNA  O?  Tnfi,ammation. — Thi-  nrdinai^  procmses  of  infiam- 

"m  iM  soen  in  tlie  fure;:oiug  expurimeut  and  mindar  lesions  may  be 

as  follovrs:  L  Avlive  bypenemia  aud  aooeleruliou  i  2.  l[y(wnemitt 
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nnd  rotartlation ;  'X  Escapo  of  fiuid;  4.  Kscupo  of  hlood  corpuscies;  5. 
Chanjies  in  the  iixed  tissue  colls.  The  curJiBtil  ajiiiptoras  of  rediiess,  heat, 
8wellinj;,  and  jmuii  ure  ttpprutiablo  liy  tlie  uuaidtnl  (ieuHBH,  aud  are  eanj"  of 
explttuatiuiu  Th«  redueas  is  duu  tu  llie  greater  iiraount  of  lilood  in  tho 
part,  tli«  heat  to  the  ra]iid  transferenco  of  the  hotter  interual  blood 
to  the  aurface,  and  an  increased  How  of  blood  tlirough  the  part.  It  is  oaly 
secu  in  exU;rnaI,  uut  in  iutcraiil  indamiaations.  The  swclliny  ia  due  to  tho 
diateitsioii  uf  llio  l>lood-ves»els  aud  Ihe  exudali<)ii;  tliH  {lain  (to  which 
funcliunal  diMiurliamie  ]iiay  Im  Kd<h!d)  tu  th*!  innreasod  pressure  upnn  the 
nerve-endin^Sj  to  tho  impodod  ciroidatioii  «ud  nutritiou,  and  partlv  also 
directly  to  the  excilin>;  oause  or  noxa.  A  closer  csamination  aided  by  the 
microscope  revoala  Ihc  othcr  chan^cs  just  meutioDod  which  are  mvtHihle  to 
the  naked  hvb,  and  iiichide  these  eoaraer  inicroHCopic  ohanges.  They  Tiiay 
be  studied  in  detail. 

I.  Active  Ili/perfvmm  and  Accelfrafioti. — The  dilutation  of  the  arteries 
is  brouyht  about  piirLly  i-eUexly  cilhur  by  u  puresis  of  the  vtiso-constrictor 
nerves  or  a  »timulation  of  the  vasu-dilators,  and  partly  by  ii  direct 
paraIy6iog  action  oa  tho  artcrial  and  cjipillary  walls  aud  the  couuective 
tisaues  surrouadhig  tliem.  It  iuay  pass  olf  without  tht!  appearanuti  tif  other 
inflammatory  phenouicna,  and  the  hitU^r  Diay  appear  without  il«  preceding 
them.  Hence  it  is  not  an  indispensable  pi^joeas,  but  a  innre  or  letw  tortuitous 
furerunner  of  inHaramation. 

II.  Ilijpcrtcinia  and  Metardation. — The  dilatatiou  of  the  veius  aud 
capillariett  folI(>wd  ujHjn  that  uf  the  arteries,  and  inijren.'46H.  Hotaniatifin  of 
the  Llood-currenL.  folhnvs  npon  the  acx^ele^ation.  The  cause  i&  the  alteration 
of  tho  veH&cI  Avalls  and  8urr*-)iinding  tissues,  produced  by  the  action  of  tho 
uoxiC,  eHpeciaUy  thosc  tissues  in  tlie  ucighbourhood  of  the  capillaries. 
TheHe  clianges  \vill  he  preseiil.lv  deHcribt;d  iiiider  Llie  rtiactiou  uf  Ihe  lixed 
tifisues.  They  lead  tn  incretLsed  frictiou  l)eiween  the  }i1<ji.m1  and  the  vascnlar 
walls,  80  that  the  red  and  white  corpuscies  eBcajje  into  tho  periphcral 
stream.  Tho  blood-platcs,  w]iioh  m,ay  alao  fall  out,  are  held  by  some  to  be 
nornial  constituentb  of  the  hluud.  aud  by  others  to  cjouie  from  dopenijnition 
and  brt?akini;  dawn  ot'  the  red  eellH.  Theso  processes  are  practically  alway8 
olwervc(i  in  aH  intliiiinnations  of  vjiaiular  tissues,  and  hence  may  be  regarded 
asosscutial  phouoinfiia  of  sucli  inrtaintnations. 

III.  £scapc  uf  Ffuid. — Thero  is  a  lit|uid  traiisudatiuu  fruiu  tliu  blood- 
vesBoln  similar  to  bho  nornial  lyuiph  tranHudation,  but  tht)  lluid  ditTors  in 
amount  and  composition  from  the  Iyraph.  It  is  more  abundant,  more 
albuminous.  and  contains  a  j^eat^r  amount  of  soUds.  A  deposit  of  fibrin 
sometimos  oceurs.  The  cause  of  t  bese  differences  ia  tho  alteration  brouglit 
ab(uit  in  the  vasoular  \valls  thrtm^h  tli«  ai:tiuu  uf  tlie  naxa.  The  ni)nual 
selective  power  of  the  vasiiular  wa]l8  i»  not  lost,  for  the  altered  waU6  stili 
act  as  a.  aoereting  and  uot  as  a  mere  filtering  apparatus.  Tlio  altcrations 
in  the  blood -preasuro  iuay  grcatly  asalst  the  transudatioo  procoas,  but  the 
alterations  in  tbt!  vascular  walla  are  the  priiuary  eause,  The  esudate  in- 
filtratea  the  hsaures  of  the  Hurroundin^  tissuen  and  niav  cause  conaiderablo 
mvelUng.  When  it  huds  its  way  on  to  a  tree  surfiice,  such  as  a  muoous  or 
sei-ouH  stirfaoe,  it  muy  esoape  or  colleet  in  a  eerous  cji\'ity.  Part  nf  it  may 
lie  ahsorlied  by  tlie  cells  aud  other  tiasuca,  \vhiuh  uiay  con8o<iucutIy  fihow 
CORTse  granulation,  raucoid,  and  other  degeneratioua.  They  inay  even 
uudergo  complete  disintogr.ition,  and  their  elemontar)*  constituents  may 
dissolvc  in  the  exudate.  The  cheniical  coniposition  of  the  fundauiental 
aub.stanL;eH  iu  the  cxudatc  iuay  also  undergo  chanye  through  thcir  contact 
with  t)ie  tissues  of  tlie  part.     The  exudate  alwtty8  contains  eella,  aud  if  it  be 
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'verj  rich  in  Ieucocyte8  it  is  culled  puH.  It  maj  alsn  oontain  large  numbon 
of  red  corpuscles  wheu  it  is  spoken  of  as  hicmorrbagia  The  oxudate  maj 
be  takcu  os  a  measure  of  the  severitj  of  the  influumiatioa,  for  usuallj  the 
greater  tlie  soveritj  the  greater  the  esudate,  aiid  the  luore  prolonged  will 
tha  inflammatinn  ho.  Ite  amount  and  charaoter,  therefore,  depends  largelj 
upoD  the  nature  and  dogroe  of  intensitj  of  tho  nosa,  but  alao  partij  upou 
the  rej^ion  afiTeoted  and  the  condition  of  the  tissues.  It  is  an  caseutial 
phenomeuou  of  iiiHuinuiation  in  vasoolar  tistjucs,  and  is  ncvcr  rcallj  absent 
therefroui.  Wliile  ofteu  a  uaefiU  procesa,  it  is  bj  no  means  alwaja  bo. 
Whon  HerouR  it  niaj  act  a  lieneficia!  part  by  flualiing  out  the  injiiretl  area 
and  diluting  the  noxa.  Thiswill  be  advantageous,  espeolallj  upon  external 
surfaoca  and  luuoous  membranos,  as  a  large  quantitj  of  aeroua  Huid  maj 
wiu(h  awuy  the  poisous  or  at  loaut  weakcn  thoir  eflect^.  Wben  tibrinoufl  it 
inaj  cinnim»c.rilw  tlio  inflatumalion  bj  preventiug  the  spread  of  the  irritant. 
This  is  well  seen  in  the  tibrinous  adheaions  which  ko  fr<?<juently  locali^e  aa 
appendioitis  or  a  pelvic  peritooitls,  and  eveu  in  more  ditl'u80  forma,  suoh  as 
fioricarditis,  it  nmj  do  good  bj  olosiny;  ttio  etomata  and  interfcring  with 
toxino  absorption  hy  the  Ijmphatic«  and  blood-vessels.  The  exudato  maj 
alfio  oontain  Ijacttiricidal  and  digestive  substanoes,  Icading  to  the  productiou 
of  ]H;ptonoa  and  the  deutb  of  Ijacteria.  It  maj  lead  to  increased  nutrition 
of  the  JilTected  region,  whieh  maj  be  useful  in  the  luter,  tbough  nirelv  in 
the  earlier  stageti  of  inHanimation.  On  the  other  liand,  the  exudate  is 
positiTelj  hurtful  whcn  it  ouUects  in  the  l>Qdy  oavities  and  venthclca  of  the 
brain,  and  whcn  it  aocomulates  in  tho  lung  alvooli,  or  in  Ihe  pbarjnx  and 
air  paaaagcs.  Further,  iustead  of  proTJug  iujurious  to  booteria,  it  maj 
be  actuallj  helpful  bj  providing  them  vrilh  a  gmxi  nidus  for  thcir  further 
grosvth  and  development. 

IV.  The  K^npc  of  Blood  Corpusclčs. — 1.  The  Leucoojtes. — Thoir  eecape 
from  the  UiKid-vcaseU  i.n  an  uctive  ntal  procesB.  The  lirst  atep  ia  their 
niargination  along  the  wall  of  tho  bluud-vaaseU,  eapeciallj  the  amall  veina. 
It  is  hrought  about  bj  aotion  of  the  noxa  upon  the  vossel  valls,  as  it  nover 
ooGurs  iu  a  botdthj  vessol  It  ia  a  deteriorative  or  degenerative  action, 
gontirallj  dumonsLmble  histologicallj.  Tho  nuolou.s  of  the  eudothelial  and 
iit.lfrcellslteisnmesmundtHl,  theprotuplaam  grauularor  vacuolatmi.nr  mueoid. 
I  t.il..id.  'T  <*ther  degeneratinn  appoara.  Even  in  the  esceptinnal  cases  in 
which  tliere  is  no  detoctablo  histnlogioal  ohange  thero  is  abvajs  a  dUturbanoo 
uf  the  i>erfect  endothelial  pavcmentatioa  of  the  lumon.  Tho  cement 
substance  between  the  endothelial  oells  is  derangcd  and  loosened.  It 
beoomes  irregularij  dliitributed  along  the  lumon  aud  uidened  in  plaoeH,  as 
oao  be  8hown  bj  troating  it  with  tho  silvtir  nitrate  procoss.  The  amonnt 
and  degree  of  tbi^i  ctiange  will  depeud  mainlj  u)K>n  tlio  nature  oud  intenaitv 
of  the  noxa,  but  it  ia  rarelj  so  gn'itt  os  to  cuu»ti  the  upp(»ranuo  of  aetual 
viflihle  porea  Thoj  esist  potentiallv,  and  the  leucoujteu,  aft-er  margination, 
beoomo  odlierent  tu  the  endnthelial  cell-s  and  commeuco  to  puah  a  piirt  ot 
their  pniUiplasin  thrnugh  betwcon  them  at  inter\*al9  hcre  and  there  along 
tho  vi'.a.>iel  Mrall,  and  tlie  cntiro  celi  bodj  graduallj  foUovra.  In  the 
capilUrieH,  where  the  priK:ess  ean  l>u  untai  Basilj  sludiird  on  account  of  the 
thinneat)  of  th(>ir  walU,  the  leuuoojte-t  are  alwdy8  a«en  to  pasa  out  l>«tweon 
and  uevor  through  ibc  bodica  of  the  endnthelial  cella.  It  is  chietij  the 
poljuior})ho-nuulear  leuoocjtos,  comprising  roughlj  70  per  cent  of  the  total 
naraber  of  ihe  <»>r]>u»eIoa  pruaout  In  the  blood,  wnich  omigrato.  Thoj  pass  out 
of  the  TOSSols  through  their  aiua:b4>id  movcmeut,  and  uiaj  iu  the  same  waj 
jtranniKirt  tliemaelves  to  confriderabl,]  diatanoea.  The  activit  v  of  this  amtpboid 
iuvenii:iit  ap^tears  to  be  largelj  depeadent  upon  tliu  nature  and  intensitj 
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of  tha  noxa.  The  more  (he  blood-vessol  wall  is  derauged  tlie  more  ri«idily 
can  it  oocur.  Thoj"  do  not  ahow  it  while  »Lili  within  tho  vessels  and  pre- 
vious  to  adhesioD  to  thoir  \valls.  It  hae  lieen  sug^estod  timt  substancea  are 
formcd  in  tho  ti^ues  iii  iutlainruation  whiuh  attraot  the  lcucucytOM,  und  tha 
leriii  {MJsitivB  eheuiotaxis  hus  Iiccii  iotrodutkid  to  de-siguate  thia  attractioii. 
Manj*  8iil)»tani;eH  imu  be  e.xjjt:riuiiintjilly  Bhowu  to  tixert  it,  e.ff.  thin  Bohitions 
of  ^lue,  of  the  ^hiten  of  vrheat,  and  liijuids  coutaining  tho  products  of 
l>aelc'rial  actioa.  Substancea  havin^  this  posilive  chemotaxic  action  inay  l>e 
producod  from  various  sourcc:!  iu  inflauimation,  such  aa  the  products  uf 
Latiteria  and  tlia  produuts  of  dugtiieralion  of  the  fised  tisautiH.  Tha 
niar^ination  and  adliesiori  c»t'  th«  leuuocvtes  aro  apparently  entirely  due  to 
the  de^euerative  cbaD>,'os  in  the  vessel  waUs,  iininHuonced  by  chemotaxi8. 
Nor  can  the  hitter  be  re^arded  as  the  cauae  of  either  tho  beginning  or  tho 
coatiuiiauce  of  the  aiucciicid  moveucDt.  ainoo  Icucocjte  eini^ratiou  may  take 
plače  when  it  ih  ctirtain  tliat  no  sucb  atition  is  being  «xerted.  It  cannot  Imj 
more,  then,  than  an  atjti^R  and  ini])nrtant  atimulant  thereof.  Certain 
substanoes  may  arrest  or  provent  tho  enntiration  of  loucocytes,  e.g.  solutiona 
of  quinine,  iodofunn,  sidi<:ylii;  acid,  and  a  IJ  per  r-ont  8oJutii>n  of  comruon 
fialt.  This  action  in  capalde  of  diirt:;rent  explanationB.  It  uuiy  Ik;  attrihuted 
to  a  negative  instead  of  a  positive  cheraotaxLs.  cnuBin^  au  iuhibitiou  of 
aui(i:boid  muvemeut,  or  to  a  coutructioa  of  the  vessel  waila  wlui:h  intorferea 
with  their  jhiruifabilitv  and  with  the  adlicnion  uf  lHU(;(K;yte8.  Such 
substam««  are  um,  tberefor«.  sivitiiljle  war*liH8  or  appli^itioas  fur  wound3 
whcrc  Irce  li:-uc(x;yte  uiuigration  is  desirud,  Leuoocytn  emigrntioii  oecui-3 
most  ab(UidatiLly  in  inHanuiiations  set  up  by  tho  pyogouic  haeluria,  viz.  the 
HlapliyIiKH)ui;i  and  at  ruptocuccl,  wliich  causo  what  are  kuowu  as  auppunitive 
intlannnutions  or  Hiippunitiona.  They  have  bcon  nuiat  (iiirefully  Hludied  in 
their  exj}erimenlal  prixluc.tion  in  the  skin  and  cornea,  and  in  their  natural 
occurreuce  iu  various  organ«  and  tiRsnen.  Tho  lcuooGyte8  tmigrate  ex- 
teiiHivc'ly  from  the  blood-vcs-sela,  and  collect  Qbiefly  arouud  and  among  the 
oocci.  Many  (if  tlieni  haves  thtjir  protoplasm  (:ruwih:<l  with  i!nwi  whic;h  they 
have  ingested.  This  engulting  ol'  the  cocci  by  the  laucocvtea,  whiuh  aro 
0OOBequently  cidled  phagocyte8.  is  an  active  proceas,  and  is  held  by 
Metschmkoif  aud  lds  lbllowers  to  bc  of  vital  iniportance  in  coutrolUug,  curb- 
iDg,  and  cininturauting  the  pyogemc  inflammalor)'  pn>ce3.seH,  hy  gradually 
briniing  ahciut  the  destructinn  nf  the  i:ausjil  iKicdpriiL  This  is  the  d(«;lritio 
of  pbagt»cyto8is.  It  miiy  l«e  i_Mrefnlly  studied  in  the  experii]iental  produotioii 
of  abauesses.  There  is  first  an  accumaUition  of  lymphocyte8  in  the  aUected 
area,  and  theu  emigratiou  of  polymorpho-nuclear  leucocytea  from  the 
neighbouring  hlood-vt»nnels  Kcuur«.  Tbey  collet:t  around  the  cocci,  which 
are  meanvrhile  mnhiplviiig  rapidiv,  and  being  largcly  ingested  hy  manv  of 
the  leut;nuytert.  1'hv  liquid  exudaTe  from  the  blood-veiteeLs  ooUects  iu  tb« 
tiaaiie  epacos.  and  miiy  tudp  the  cKcretions  of  the  ooci-J  (tht;  uiaiu  agHuts)  to 
dij^BRt  and  lif)Ucfy  Ih«  furnit-d  tissiies  uf  the  pHrt.  Upon  a  i"rt;o  surfjico  the 
Uquetied  tiMSues  est:a]ie  and  leave  an  ulcer.  In  a  ilcep-seattjd  part  they 
ooUect  as  a  bquid  masa  oont-aining  cocci,  degenerated  leucocyte8,  and  tiHauo 
debris,  aud  fnrm  an  absoessL  The  liquid  contenlB  are  called  pu».  Bauteria  are 
generallv  prt*Ht?ut  in  at;utely  funned  abaccaaes,  but  ol*l«ti  abaeut,  having  dis- 
apptairoti  in  c-hronic  onea  ThtJV  are  alway8  seen  in  grealHst  nunibors  at  tho 
mar/ins  of  the  absuess,  and  it  is  herii  also  that  phagocyto8i8  is  luo&t  active; 
aud  funlier,  bo  L-ng  os  the  suppurative  pi-ocesa  is  extendiiig,  the  ofx;ci  are 
obatjrvtid  in  the  tisauu  sjuioes  outaide  and  beyond  the  !cucocytys,  whereati  the 
reverse  is  the  casc  wbttn  it  has  ceaaed  to  spread.  It.  is  the  ptHlyuinrph(>-nuc!ear 
and  the  large  hyaline  iininuidear  l«ucocyteH  which  act  as  pbagooyte«.     It  is 
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Iy  hcKi  that  the  coaraely  gi-auular  e<>siiioi>liilc  leucciCTtes,  whiGh  are 
in  \vry  amall  uumbem  in  the  uormul  Mood,  Imt  plentitullj'  in  the 
tJSBue  apacee,  nerer  oct  as  phagoo^tea.  Th«  \rriter  ha-s,  howev6r,  seen  them 
oremmed  witk  gonooocci  in  gouorrfiteul  disohar^^e.  The  bacteria  ingested  by 
thesc  various  {ihagocytc»  can  in  oian^  casee  be  showQ  to  be  »till  aotive 
and  virulcut,  and  CH|Hible  if  libemtvd  uf  eserting  tlieir  H^iecifiii  acliou,  while 
in  other  cases  they  are  dti^eiierjitetl  iind  inert,  and  dyiujj;  or  dead.  I{Hlyiny 
upoD  this  and  siinilar  argumenta,  and  ]iaTticularly  upon  tho  renctiona  to 
irrittttion  exluUted  by  leucooyte3  iu  the  Iower  aniiual  struotures,  auoh  as  the 
tadpole's  tail  and  tia-^ucs  of  the  invertebrata  gfnbrally,  tbe  opiuion  that 
pbagi>cytoaia  is  alway8  a  beneficial  prouoss  hiis  recejved  luuiih  Hupport  frora 
patholoj^iRts  espeoialIy  in  reoent  ttniea.  It  liaa  I*een  Hkent-d  to  a  strnile 
betwevn  the  leuciKivtes  aud  bacteria,  iu  which  both  strive  for  tbe  innatery. 
If  tlic  toriiier  hhould  provo  viutorioua  tho  iliaoase  wiU  be  arre^tod  and  oured, 
and  vice  rrr^i.  the  dišease  \vill  cootiuue  und  ejcteud.  T\m  doctnne  can  no 
longer  l)e  upheKL  It  is  undoubt*'dly  trne  that  phagooytosi8  mav  be  a 
luufficiiil  prof^ss.  This  ia  seon  in  many  of  the  acute  suppurative  inflamma- 
tions  caaaed  by  the  t]yog6niu  c<Kx:i,  und  in  othnr  instanoea  whi-i>i  the 
leuoocn^tM  ingest  and  destror  active  aud  vi<rorou8  bacteria.  a»  in  infiMjtious 
catftrrha  of  mucons  membram«.  where  the  leuooojtea,  by  migr.itin;;;  to  the 
flurfauti.  remove  the  baot-eiia  froni  the  adcctcd  part.  On  tho  othcr  hand,  it 
hoa  l)eeu  proved  that  tbe  po\ver  of  killinj;  bacteria  does  not  rest  witb  the 
icx>uytefl  alone,  but  is  pnssoBeed  in  a  inur.h  higher  degree  by  the  blnod 
rum,  Ivmpli,  and  tisaue  fluids  generaUv,  and  al^o  hy  tbe  ftxed  tissue  cella 
vhich  niay  aot  as phogoojtes.  Further.  the  leuooojtea  ingeBt  aoUd  particlea 
of  ali  kiiids  aeemiuglj  as  roadily  a-i  gernis.  Thcy  can  be  made  ti>  ingest 
nutritive  jiartielea,  fat  gbdmlc'«.  pigment  grauides,  red  bl«iod  oorpuaclea,  etc., 
bv  mere  phjaical  contjict  tberewith,  or  after  stimulation  with  various 
oheniical  aolutioua     Thcreforo  the  suggestion  that  phagooytosis  ia  funda- 

ImentttUy  of  a  uutritive  nature  seema  as  reaaonablo  as  that  it  is  protective. 
In  many  oa^es,  indetid,  it  cau  l>e  t*h4iwn  to  have  a  Imrtful  and  not  a  Iton^finial 
actioD,  aa  wbeD  leuoix;ytea  containing  viruleut  bacteria  minirate  to  healthj 
parta  and  thcre  form  a  Dew  focus  of  diseafie.  The  mere  imprisoning  of  the 
bautoria  witliiu  tho  protoplasm  of  the  loucooyte  doc4  not  rcuder  them 
hannleas,  aa  thcy  iuay  not  only  preserve  Iheir  viridence  intaet,  but  inureaau 
it,  aince  tho  leucoGyte  protopla^tn  mny  form  a  suitablu  and  favouraltle 
bttotehal  nidua.  Ph.'igocyt<«i8.  while  otten  playing  an  important  i>art,cannot 
be  held  ^>  l»o  an  essential  phenomenon  of  intlammation.  aa  it  mjiy  be  catirely 
abaent  in  typical  iuHtanoea  thereof  The  leucocyte  enii^ratiou  ia  a  wider 
phoDomenon.  It  leads  to  an  aooumulatinu  of  l«uci>cyteH  in  the  inHamed 
area  wbich  niay  be  convcuieDtly  apokeo  of  aa  a  leu()o<;yf}8t&  The  amount 
of  lMioocytoais  varius  within  wide  Umits,  hein)>  dcpendeot  »pon  several  factors, 
the  chief  of  which  ia  the  nature  aud  intenaity  of  the  uoxu  aud  the 
pjiaUimical  »trticture  of  the  afiected  part.  WbilB  emigrattou  frnrn  the  blood- 
tesHeb  ia  the  chief  aouroo  of  the  leuoocjtee,  »orne,  iiever  uiany.  cnme  in 
ourtam  cu^a  from  the  wandering  cella  nf  the  tiasuca,  and  uthers  Trnui  an 
IAotual  division  nf  leuoooyt«fl  in  ntu.  ThL'y  are  r«rely  if  ever  ppi<biwd  by 
tbe  tranKfornuitiou  of  fixed  tiaaue  oolla,  allhough  this  haa  boou  aaid  to  oouur 
by  more  than  »ne  ubaerver  thruugh  the  degeneration  uf  miuula  cella. 
Aooording  to  the  moro  rostrictod  conoeptinn  of  inflamrnation.  the  proflence 
Df  blotKl- verne  1h,  eitbor  in  uu  area  ur  nuur  it,  ia  DueOflaai;  for  tho  p<>8aibiUty 
bf  Ih«  prrKliiotiou  of  iuHaniiuation,  aud  innamaob  aa  leu(;ocyte  eniigr<iliun 
it  tbe  ohiuf  w)iin:u  nf  the  luii(MK:ytrwis  wliiuh  cuuHt)Uitly  cKuMint  in  ita 
wUbUahmcnt.  it  mual  ho  reganled  aa  being  one  uf  the  easential  pheuomeaon 
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of  suuh  inflamuifilary  proceases.  Accordiu;;  to  the  vider  accčptatioo  of 
inflaiomiitinn,  whi<;h  liolda  thut  bUKjd-vessiiU  are  not  at  ali  neceaaarjr,  tlie 
leucocyt08i8  becomes  stili  moro  iinportant.  The  cornea  is  tho  Btructure 
wluch  haB  bceu  most  wiilely  chosea  for  experiiiienUition  in  tliis  relatiouship, 
for  it  is  antttomicaIly  a  non-vaaGular  tissuc  Its  luar^iDal  partB  (eclerotic) 
are  m  plentifuUy  8up|iUed  witli  blood-vesaela,  tliat  it  is  liardly  poasible  tu 
Bet  Hp  irritatinn  in  its  central  parts  witbout  tranaraisaion  to  the8e  peripheral 
vessela  Therofore  it  is  practicaUy  a  vascular  tisaue.  Iq  the  invertebrate 
kiugdoui,  on  the  other  hand,  the  tisaues  may  ali  )>e  regarded  aa  non-vascular, 
as  theru  is  nu  cluaed  8yBt«m  of  blood-vesstils,  They  havo,  accordinglv,  beeu 
aelected  by  niany  workerH  aa  aflbnling  a  widti  field  for  esperiinentation  and 
iavestigatiou.  Without  entering  into  partioulars,  it  may  >«  stated  geDeraUy 
tbat  a  more  or  less  markod  Ieucocyto8i8  al\vay8  appears  in  the  irritated  area. 
In  iDany  of  the  Iower  fomis  it  seems  to  bo  the  dominunt  factor,  many  of 
the  leuctjcyt«s  afterwiirdH  assisling  iu  Lhe  ]irocess  of  repair.  In  the  tiiglier 
fonus  the  leucnoytnsi8  m  stili  very  pmuiinent.  biU  tha  prtnip-ss  of  repair 
seems  to  be  rolegated  entirely  to  the  fixcd  tissue  cella.  Leucocyto8ifl.  there- 
fore,  api^ars  to  lie  an  tnvariable  and  easeiitial  phenninenon  of  iuflammation, 
vrhether  the  vnda  or  reatrict^d  conception  of  the  term  be  adopted.  What 
purpoae  doos  it  aerve?  We  have  alrcfidy  seen  that  niany  of  the  loucooytea 
act  m  phago^yt6s,  aud  that  it  is  at  least  probuble  tliat  phagoujtosis  haa  a 
nutritive  rather  tbait  a  protective  value.  It  ia  posaible  that  tliis  function 
is  posseased  by  ali  the  leuc'>cyteg,  though  other  functiong  are  also  poasible. 
Many  of  the  ioucot;yte8  degenerate  and  brealc  do\vn,  pri>ducing  sumtaaccs 
whicU  dis^ilve  ia  the  tisaiio  Huids  and  provo  hurtful  to  bacterial  life  aud 
activity.  TIiey  inay,  in  other  wurd8,  throiigti  degeneration  ar  othenviau  be 
largely  instrumental  in  praducing  Bubstaiim-s  \vhich  tionfer  bactericidal 
propertiea  upon  the  bodv  tluidf.  Otliers  iiiav  jjrtKluce  fibrin  ferraent  and 
lead  tu  the  produetion  oi'  fibriu  thrcads  or  masscs  within  the  iutlamod  area. 
Further,  when  rKCuvery  ia  takJng  phice,  solid  uiaases  of  fibriu  must  be 
disaolved  previous  tn  their  absorjititm,  and  this  must  be  done  largely  thrnugb 
the  agenoy  of  celiš  wbich  may  be  leucocytes, 

Thcro  is  stili  another  poesiblo  destiny  of  leucocytcs  vrhich  muat  be 
carefully  oousidered,  viz.,  the  trausforiuatiou  of  leuuooytes  iuto  fixed  tisaue 
cell.'^.  There  is  a'>  evidence  \vhatevtir  that  tb«  oticurs  in  the  caae  of  tho 
polymorpho-nviclear  leiicoc}'1:.e8,  b\it  with  the  mono-nuclejir  fomis  it  is  not 
BO  clear.  These  n]ay  leave  the  blood-veasels  in  oonsiderable  numbers,  and 
oollect  in  the  aflected  area  in  tho  more  olironio  forma  of  iuflammation,  in 
wbit:b  \ve  8ul>8e<iiieutly  get  a  luarked  fibroua  tiasiie  forination  nr  fibrous 
hyp<;rplaflia.  It  ha^  nnt  yet  been  «hnwn,  however,  that  tho  monouuclear 
lcuccK;yte8  coutribnte  in  auy  ■way  to  this  formation.  Histologioal  mcthods 
have  been  so  improved  of  late  that  it  is  possible  to  dilVerouliate  clearly  the 
varicma  cells  of  a  littaue  in  the  inauy  obauges  whit;!i  l.hey  may  undergo,  and 
80  far  no  absolute  proof  uf  the  converaion  of  mnno-nuclear  leacouyte8  into 
connective-tissue  corpuscles  haa  been  brought  forward.  Metsohnikoff 
and  others  have  claimed  that  tliis  does  ocoiu-  in  the  Iower  tissues  oF 
autmal  lile,  as  iu  the  tadpolc'8  tail,  and  althougli  it  ha.s  uover  been  Hhc>wn 
to  exiHt  iu  the  hi\'her  foriiis,  yet  it  uuisl  Ims  held  tu  be  possible,  as  it  has 
never  been  ilefinitely  esuliuled.  2.  Escapo  of  the  Red  Blood  Corpuscles. — 
This  is  a  purely  passive  proceas  dependent  primarilv  ujiou  the  change  iu 
tho  vessel  walls,  and  hence  ia  usually  weU  mai-ked  iu  severe  inflamiuationa. 
The  nature  of  the  irritant  has  also  considerdlpln  influenoe,  some  irritanta 
oausing  it  mucb  more  readily  thau  othera.  The  grcater  donBity  of  the 
blood  owing  to  the  escape  of  tbo  esudate,  the  adheBiveuess  uf  the  Uning 
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membrane  of  the  veaael  waIU,  and  tho  blood  pressuro,  may  till  Bwn8t  the 
prooesa.  The  eacape  of  the  red  blood  cells  from  the  blood-vessels  is  kDOwa 
djapedesis.  It  subsorvea  uo  apcciul  fu&otion.  3.  Kscape  of  tho  Blood 
Platee. — This  takes  plače  about  the  aame  tiiiie  m  the  escape  of  tlie  otlior 
oorpuBCular  elementa  It  ia  8om«wbat  diftioult  to  follow,  and  comparativel^ 
obeervatioDB  have  beeo  recorded,  bat  so  far  as  W6  kDow  it  bas  no 
lifioance  in  inflammation. 

V.  The  Jičte  of  tbe  Jix<d  Ti8»ue  Ct/fs.— The  fixed  tiasue  cells  pby  an 
important  part  in  ali  inflammationa.  The  chan^s  whicb  they  undergo 
deiMsnd  nijunly  upon  the  nattire  and  d^^o  of  intonsitj  of  tho  initant. 
They  mav  l>e  di\ided  into  two  stages,  a  degenerative  or  retrogreasive  stage 
and  a  re^'enerutive  or  progiescdTe  one.  1.  The  Degenerative  Stage. — This 
jiTariea  wit.hin  wide  liinits,  sometimcs  .showittg  sveUing  and  graiiulatiou  of 
Itbe  protoplatuu,  and  suuietimea  fatty,  uiucoid,  vitreoua,  or  uther  obvious 
idegeneration.  At  other  timee  the  cbanges  are  so  sligbt  that  they  cannot 
he  detected  bistoloj^callr,  but  they  are  always  sufficicnt  to  cause  disturbanoe 
of  fnnction.  The  matrix  also  iinder^^oe-s  dej^enemtive  chanj^es.  It  loses  ita 
lUsticity,  and  fails  to  exert  the  normal  pressure  upon  tho  wiiLls  of  the  blood- 
jls.  Ita  rosisting  powor  is  diminished,  and  it  may  8how  the  same 
fobvioua  degenerationa  as  the  cells,  or  even  be  difiaociuted  and  liquefitdd 
lyaUne  degeneration  is  oommon  in  chronic  forma  of  inflammation.  The 
direot  action  of  the  noxa  is  the  main  oause  of  tbeee  ohanges,  but  the 
absorption  of  exudate  by  the  ccUs  and  tissnea  may  greatly  assist  it.  The 
extidate  is  ofteu  rich  iu  mucin,  wliich  causes  sn-elUug,  softeuiuK',  Mid 
mucoid  degencmtiuu  of  the  tiasuea  The  f]xed  tissuc  oells  aluo  become 
detaohed.  Tn  the  cam  of  the  cnnnective-tissue  cells  they  separate  from  the 
fibroiis  biindles,  and  in  the  oase  of  gland  tnbos  from  thetr  attachment  to 
the  basament  membrane  or  wall  of  the  tubea.  The  Uberated  cells  may 
breok  up  and  di»ip{iear,  or  ther  may  Rhuw  signs  of  diviaion  and  ultimately 
to  niullipliVjitinn.  2.  The  Re}j;enerHtive  St«^— The  newly-rnrmed 
bIIs  may  proilace  new  tlfisuo  after  their  own  kind,  nnd  tlins  bring  al»out 
of  lost  tissue.  This  can  be  vreli  studicd  in  the  ci:imca.  If  its  central 
'pfirt  be  injured,  e.g.  by  a  aolution  of  zine  chluhdo,  a  luas  of  tiasue  arises  at 
Ihe  injured  fHiint.  The  blood-vessels  at  the  margin  of  the  ocHuea  dilate,  etc., 
,«nd  give  rise  to  an  esudate.  Leucooyte  emigmtion  and  the  other  typical 
Bgns  of  inH-tmmation  are  duly  sot  np.  After  a  tirne  ohangos  are  seen  in 
tho  oomcal  corpuacles  surrouudin;.;  the  injured  area.  Tfacy  are  seen  to 
mrell  and  proliferate,  producin^  new  celU  Some  of  tlium  attain  a 
^nsiderable  size,  producing  large  celi  masses  each  with  manr  niiclei. 
le  exudate  and  leucocytosis  tmbsidc  gruduaLly.  the  peripheral  blood- 
reatela  mturn  to  their  normal  coudition,  and  tho  newly-fariued  comenl 
oorpuscles  proceed  to  form  new  fibrea,  and  in  a  short  tirne  ali  aigns 
of  the  oomeal  injurr  have  disappeared.  This  rapid  and  perfect  heallng 
is  aminlly  wcll  exeuiphKcd  in  oomeal  ulcers.  Miich  the  same  ohangea 
oouur  iu  vaacuLir  tissues,  but  the  blood-veasels  generally  take  a  mon 
BUtive  port,  espcciallv  in  considenible  inflaminations.  Tho  lining  etido- 
thelial  cells  are  alnut  the  first  struatiires  to  I«  aOected  by  the  uoxji, 
and  it  is  on1y  after  thcy  have  l^een  effeoted  that  eecape  of  exu(late  and 
ioo(^te  ennuTfttion  become  poMible.  Uiter  they  may,  like  the  cfinnective- 
le  oelk  outBidu,  become  dletaohed  and  prulifcra.ted.  The  oxuct  timo  at 
rhich  the  do^eiit<rative  stage  ends  and  the  regenerative  begins  duea  not 
mit  of  didJniitJttion.  Aoertain  tirne  must  olnpee  l>eforB  regenenition  oan 
oommonco  (five  to  twonty-four  hours  or  more),  and  it  is  TTiroly  of  unv  oxtent 
UDtil  after  the  third  day,  tho  tirne  re9uired  boing  largely  dependeut  upon 
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the  cUaracter  and  iiiteiisit)'  of  llie  irritimt.  lu  tho  some  way  it  inay  bo 
indeteniiinate  in  ita  endiug,  anJ  result  in  various  forma  of  lijper[)laaia. 
This  Ib  e8pecially  seen  in  chronic  infiammationfi.  The  degeuerative  ebage 
ina7  be  very  sli>;htly  marked,  while  the  rej^eneriitive  is  verj-  proiiuunced. 
The  interstitiul  Hbrous  ti&suc  \vhich  is  so  abuiidantly  formed  in  cirrhosis 
of  tliH  liver  aud  ktdney  is  u.  j^oud  iustauc«  iu  jKjint.  The  uew  foiioHtioD  of 
fihroiis  tissue  is  hcre  looked  upon  us  infliimmaton',  siniie  ib  is  due  to  t!io 
ooDtinued  action  of  some  IrritaDt.  On  tbe  other  hand,  soniewhiit  similar 
chau};e3  may  arisc  cBtircIy  iiidependently  of  iutiamination.  In  granular 
coutmcted  kidnev  there  is  primarily  a  degeneration  and  atrophy  of  the 
renal  epithelium,  tindin^  in  its  dtistnictinn  over  tiertain  areas,  aud  keepiug 
step  thoreuith  there  is  a  compensatorv  over|rrowth  of  the  Hbr<ius  interalilial 
tisBue.  Influmuiation  has  uothiug  t4j  d»  with  these  chan-^s,  althongh  l.hey 
givc  a  rcnal  »iirrhosis  praotically  iiidistingiu^hablc  in  ita  lai<;r  stagea  from 
that  prodnctid  by  inllamniatiuri.  In  the  sarae  way  the  ro;j;enorative  pro- 
oaBws  of  inflammatinn  nuist  I«  oarflfnlly  distin^ished  froni  those  of  repair. 
They  aro  not  HynL>nyiuouft,  tliougb  it  is  by  no  menus  easy  to  distiugiiish 
betweeu  theni  whBn  thev  are  present  toj^ether,  or  vvhen  thu  one  foUow8  at 
ouce  upon  the  ntlier,  This  does  not  neoesaitate  the  excbisian  nf  the  healing 
prooeascs  from  intiaramation.  VV^hen  the  blood  no  longer  carrios  injurious 
substauccs,  or  ViUau  thu  iullneuee  uf  the  irritaut  is  at  au  cnd,  uormal  blood 
will  eirculate  tlirmigh  the  aflVi:t(?d  vrastds,  oonvejiug  Iiealtfiv  iiourishment 
to  their  vmlin  and  the  tissuea  armind,  aud  tlms  gradiiaUy  rcstore  them  to 
their  healtfiy  state  (the  ris  medicatrix  nnJ.urfr).  The  e.vtidate  isaljsorlied, 
the  leuottcTtosia  di&jtppears,  aud  in  sli^iht  cnses  tho  tissues  regain  their 
normal  struetun;  and  fuiictions,  Imt  in  uiore  severe  cuses  there  is  an  actual 
losa  of  tiftsiie  \vhii;h  niust  be  reatored.  There  is  a  genenil  tt;ndeui;y  for  lost 
tisBue  to  be  replaoed  by  tissne  aftcr  its  own  kind.  "VVhen  the  no\v  tiasue  is 
cxactly  liko  that  which  was  lost  the  liealing  is  perfect,  but  this  rarely  occurs 
iu  the  bi,^hly  speniali-snd  tissutia.  Fone  and  gan^liun  cieUs  do  not  prolifcrata 
at  ali,  and  oartilage  cells  onlv  very  alightlv.  Striped  muHck'  uclls  bave  coii- 
siderable  powertt  of  prnUtVmition,  except  in  the  čase  of  tbe  heart  where  there 
is  nonc.  Non-stripcd  musclo  cclls  proUferatc  co!nparativeIy  freely,  and  so 
do  nouroglui  cells  and  glaudular  upitbeliid  ohUs,  while  covcring  opitholial 
cells,  ordinary  conneotivB-tissne  i^ells,  and  endothelial  cells,  have  great  and 
rapid  prolifer.it  i  ve  poweT8.  Many  losses  of  tissue  are  con8eqnently  replaced 
by  an  inforlor  form  of  tissue.  In  tho  heart,  for  example,a  losa  of  substance 
is  replaccd  hy  fibrous  tissue.  Tbia  occurs  also  largely  throughout  the 
interntd  or^aua.  Connective  tissucs  in  thfi  inain  replace  lost  atructures  iu 
the  central  nervous  8y8tcm  (through  pmlifcration  nf  tho  oells  of  the  vascular 
sheathR  and  nenTo<j;lia  cells),  liver,  and  kidney.  Gland  colls  may  be  repro- 
duced  in  slii^ht  Iossbs  iu  glandular  orgaus,  but  they  are  usuidlv  of  a  low 
functional  value.  In  more  severa  losses  the  gap  is  made  good  by  tibroua 
tissue.  Tlie  reniainin;^  healthv  gland  tismie  has  great  p<>\ver  of  com- 
pensatorv  hypertr.jphy.  Nerve  trnnks,  on  the  other  hand.  are  largalv 
regeneratod.  f  f  a  part  of  a  pcripheral  uervc  bo  de8troyed,  fibrous  tissue 
lirst  proliferatciS  aud  SUa  the  gap,  aud  thcn  the  asis  uylinder8of  tbe  uentral 
ond  sond  out  prolougations  whic:h  |tflrforate  the  fibrous  tisaues,  and  seeking 
out  the  distal  end  of  thn  nerve  in  tinie  re-establish  connticticin  with  tbe 
peripheral  norvo  end  or^^ans.  Thev  acquire  new  meduUarv  ebcatb«.  In 
striped  muBcle  fibrous  tissue  first  tills  the  gap,  and  later  ne\v  musole  fibres 
are  formed  wbich  penotrate  the  fibrnus  scar  more  or  less  exten8ively,  but 
rarelv  auceeed  in  ci)niplet«ly  rftstoring  the  niUBCular  tiontinaitv.  Uustriped 
musule  fibres,  on  the  coDtrary,  are  rarely  reforraed  to  any  e^tent,  though 
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I  jM>wer  or  prolireration  Ls  consiikTiible.     N«w  bone  is  often  cztenaivul)' 

1,  but  uhva^H  IVom  the  [ierii)«leuin,  endoBteum,  ur  perichundriuiu. 

Covering  epithebum,  whetlier  »luiimous,  mucous,  or  serous,  ia  generalljT 

ividely  restored,  and  aLw&y&  from  proliteratiou  o(  the  pre-custing  epithelimn, 

nevor   by  aDy   other   tisaue.     The   suliepitlielial    tilirouti   lissuoe  are  ulao 

GxU!tiHivu1y  aiid  aiinilarlj  restored  by  like  tisaiiea.     Tlio  blood-vessels  enter 

into  tliu  proo«8S  of  rt<}^'eDemtion   w)iKruvur  iht^ra  liaa  lHM>n  loiut  of  tisene. 

New  blood-vessele  are  formed  and  the  new  tisaue  appoars  around  them. 

This  may  bo  oaaily  IbUoned  in  the  healing  ■>!'  ua  ulccr.     Its  tloor  soon 

)>ocomefl  oovered  witli  Uttle  red  puinta  wbiGh  are  knmvu  os  granulationa. 

Eaul)  0QQBist8  of  a  vascular  loop  Burnmndf^d  by  cella  of  \ari(mB  ty|)eB  which 

niay  be  arraoged  in  thrve  j^ups:  (1)  Hmnl)  n>und  (.hjHr  with  i)i>lyli»bubir. 

l'ra>ii»«Jnied,  or  einj^le  deeply  suinin}^  nuoleud,  and  with  or  withoiit  oxyphiI 

^Tanulca     (2)  Lar^^e  uniuuuk-aUjd  cells  witb  a  cicar  pn-<U)pla«iu.     ('S)  Cells 

of  varyiuy;  aizo  (moallv  lar|^«r)  and  slmpe,  witb  a  brij^ht  oval  nuuleus  aud 

abundant  protopla«n.     Their  relative  proportions  \nry  greatlv.     Tli«  laKt 

tends  to  be  deeper  than  the  tirst  two,  whicli  are  probably  both  leuuooyte9. 

The  regeneralion  of  the  fibrnua  tissuo  ia  apparently  [Hirrormi^d  (inlirely  by 

the  third  ty]>e,  wbich  is  induhitably  a  conueotive-tissuo  celi.     It  assumes 

inanv  diffcront  Bha]»e8,  such  as  ttpindle.  star-shaped,  irregular,  etc.     It  is  often 

calk-d  au  "  epttbeloid  celi."    It  i»  ueeu  to  uecrele  tibrea  citltor  at  its  aidc  or 

eod.     Large  cella  with    niany  nuclei   (giunl   (!eU»)  Mctuiutiiues  ap)»ear  in 

granulatiou  tisaue.     They  are  epitlieloid  oells  ivliich  have  t>ecoine  altered 

hy  some  speoial  oharaoter  |H>88e8aed  by  the  noxa,  cg.  the  tuberole  baoiUus, 

whioh  can  inhihit  tho  diviaioa  of  the  pn^toplasm,  but  not  that  of  the  nucleus. 

Similar  uella  are  oft«ii  seen  anmad  fureigu  lp<jdie&  suclt  aa  silk  Ugutures. 

The  new  bUioil-VfUfSclH  of  granuUtinit  tissue  alway8  arisu  as  buils  from  tho 

pre-«xistiiig  capillaries  of  tho  inttamed  ar«a.     Thcy  are  at    first  solid 

(a8uaUy)  outgroivtbB  wluch  como  to  bend  rouud  and  join  other  similar 

ontgrowtbs  ur  pre-exiating  capillariea     T!iey  heoonie  vacuokled  and  hoUow, 

aud    nuclei   »p^tear   in    their  waI1s,  \vhich   Uier  l>euome  »egmonteil  into 

endothetial  planeš  lik.^  nomial  capillaries.     The  b]<ind  soon  makes  its  war 

through  theso  new  vossels  from  tho  inother  capillaries.     The  gap  of  tho 

uloor  will  thus  in  tirne  beuome  hlled  up  by  tliia  ucwly-rormcd  rasoular 

Gbrmis   tiasue,  and    iU  siirface   at   Ihe  aauie  tiino  gr<u]ually  covered  br 

opitheliuin.     The  tiine  vhich   this  takes  will  var)*  greatly  aucording  tci 

oircumatanGee.     The  inoat  important  of  ali  the  diaturbing  factors  is  the 

presenoe    or    ooDtinoanco  of    infcction.     The  amount  of    inflammator}' 

cxudjiti!  niHV  l>e  taken  aa  a  gfMid  practical  guidt!  tu  the  ]irui)able  duration  rtf 

Uiv  intlaiuniatinn,  espooiallv  of  it^i  Ut«r  fnnuativo  phii>ti»<.     TIik  exudale, 

wherever  it  is  not  abaorbod  by  the  Ivraph  or  bli»od,  must  bo  replau^.-d  by 

riilation  tisaue,  a  much  Rlower  pruoeas.  EttensiTe  tixudat«3are  foUowed 
.  ^irolongcil  granulatinn  tissite  {'nmijition,  \vhich  iuay  lead  to  extenaivc 
fibnnia  lluckeniuga  and  adlieaionH.  Tbesa  conditions  huld  <{inm1  fur  deep 
(e.g.  in  uiuaoles.  bones,  brain)  as  woll  a«  fnr  suporlicijil  intlanimatiima. 
OoDiddonible  transfunnutiou  mav  aftenvard.<s  take  i>lui?«  in  tb«  Dewly-fonn6d 
tiamea.  Tho  capillaries  may  lnrgoly  diNipi>i:iir  and  ihv  Hbroui  tiasnea  inoreaao 
in  Duintier  and  denRity.  HHaatic  nhrea  uiav  aj>i>ear  and  the  oouueolive- 
lUBue  cells  |,n'aatly  diininish  in  numliera  The  ultimate  clcatrialal  tissuH  is 
ibu8  often  densor,  loss  clistic,  less  vaiualar,  and  more  Tulnerablo  than  tho 
ODginal  tinuo  whiob  it  ha.s  K']>lacod.  Tbia  ultiimilu  devclopmont  is  often 
flloir,  and  nuty  not  bo  reiuthed  for  montba. 

Tlio  fisml  tiasue  oells  of  an  inflained  iinsi  uHUjdly  exliiliit  »«thor  ohangoa 
not  roferred  tu  above.    They  may  bo  seon  at  aluioot  any  slage  of  intlamnia- 
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tion  to  have  engnlfed  leucocjrtes,  hacteria,  pigment  particles,  remains  of  red 
blood  oelLs,  uecrotio  tlBsucs,  eto.  Tliey  may  do  so  vrhile  stili  in  situ  or  aCter 
becuming  trm.  Tbej  may  shovr  &  considerablc  range  of  movcnicnt.  It  ia 
probiilil«  that  they  posstiaa  and  Bxert  a  certain  degree  of  stilectiou,  for  they 
nifty  be  brought  in  contact  vrith  bactoria.  without  at  firat  ingesting  theui, 
tliough  thoy  mav  do  so  later.  Thia  bas  been  esplained  by  the  siig^estioa 
tbat  tbe  Imctoriu  tirst  exert  a  nogiitivc  and  later  a  positive  ubcmotaus, 
|wrtii!id;irly  vvlien  inert  or  de^eueniled.  Tho  phonomonon  of  phayocyt08i3 
18  thus  exliibited  both  l)y  leuc;iK:ytt;B  (miiTophages)  and  by  fixed  tiflaue  cells 
(macropbages),  and  if  it  be  of  a  nutritive  valiio  in  the  former,  it  is  probjibly 
so  alm  iu  tbo  lattcr. 

It  is  obviuiis  ;hat  aH  tbe  changes  wbicb  tbc  fiscd  tissue  cells  undergo 
in  inllauiiuiition  cannot  »ubserve  a  uatiful  purpose,  lIiou<;b  HOiue  of  tliem  do. 
The  eariier  ilogenorative  (ihangea  cannot  be  lieneficial,  bul  nijiny  of  the  later 
rogenerative  processea  may  be.  The  lalter  are,  however,  not  alway8  present, 
or  thoy  iuay  bo  bo  slight  aa  to  havo  uo  praotioal  iuflucacc.  Again,  they 
inav  be  eioessive  and  altogether  bevond  the  retjuireraents  of  tbe  tissue, 
aod  in  such  cases  they  may  do  obvious  harm.  It  is  not  the  neccsaities  oF 
tbe  tisaues  wliicb  cuU  Ihem  fortb,  but  the  uuture  and  Ihe  iuteu9ity  of  the 
n<ixa  reiuiting  thmugh  the  vital  qualitii:9  nf  the  tisHuc-s  theiusclve.i  They 
are  aUo  influenced  by  the  nature  and  coniUtions  of  the  struoturej^  attected. 

NoMENCLATUKE  USED  IS  Inflammation.  —  (i.)  Terms  signifyfng 
Injlammation. — It  is  custoraary  to  rcfor  to  iuHammation  of  au  organ  luidor 
a  term  made  up  of  tho  Ureek  (iisuaUy)  name  for  the  organ  with  the 
temiination  itis  appended.  Henoe  \ve  8ay  peritonitis,  plmiritia,  endcMsard- 
itis,  pericarditis,  meningitis,  bronchitia,  etc.  The  prehxea  peri  aud  pam 
attacbed  to  tbeso  torms  indicato  tbat  the  serous  covcring  or  tissues  around 
the  or^un  aro  inKamed,  as  periliepatitis,  imriaplenitis,  parumetriti.s,  ota. 

(ii.)  Duraiion.  of  InJlamTnatiofi. — Tlie  course  of  an  inHaniniation  is  *M)me- 
times  ahort,  sometinies  prolonged,  bence  we  oall  it  aoute,  subacute,  or  chronic. 

(iii)  Kinds  of  Injlamination. — Tho  factora  vrbich  modify  inHammation 
are  so  muny  aud  tbeir  iuteractiou  so  eomples,  tbat  a  Batisfuctory  ckssifica- 
tiou  uannot.  be  givon,  Various  groupinga  are,  bowover,  in  use,  auch  aa 
those  depending  ou  the  site,  the  qnantity  and  quality  of  tbe  exudat6, 
and  tbe  reaction  of  the  tissuea  themselvca 

1.  l%e  Siti. — Thoso  affocting  tho  surfaco  of  au  organ  or  tissue,  e.g.  tho 
skin  and  mucous  membranes,  may  be  distinguiahed  as  superiicial,  wbile 
thoee  affecting  doep  tis^uen,  e.g.  tbo  inturior  of  the  brain,  Ijones,  etc.,  are 
cniled  deep  seatod.  Inflamed  tissues  near  a  free  surface,  e.rf.  skiu  or  mucous 
membrane,  generallv  shovv  tho  degcnerative  chaages  thiellv  in  the  super- 
fioiid  celi  lajerH,  aud  also  au  abundaut  serous  exudatiou  (relatively  more 
than  iuU)  an  abscesH)  which  comea  to  tbe  aurface  and  e8ca]>e3.  It  is  mixed 
with  (Ktlls  (epithelial  and  leucocyte3).  In  glandular  organa  the  inflanima- 
tion  niay  aBeel  the  secreiing  structures,  when  it  is  oalled  parenchymatous, 
or  the  BUpporting  conncctive  tisBuea,  \vheu  it  ia  cuUed  interstitiab  lu- 
flamniatious  limited  entirely  to  one  or  otlier  of  Lbeae  atru(;turea  aro 
uuGoujiuiin,  but  oombinationa  occur  frequently.  Inflanimationa  of 
niuscular  tissue  aud  of  the  nervous  gy8tcm  are  8imilarly  distinguiahed  aa 
parenchyiaatous  und  iuterstitial 

2,  2%e  Quaiitiea  of  the  Exudat(. — (a)  The  inflammation  is  oalled 
seroua  wheu  tbe  exudate  is  a  clear  or  sli^'htly  morbid  fluid.  It  ia  moBt 
often  Heen  in  (:omparativcly  Blig}it  inflaninmtinns.  (h)  It  is  called  purulent 
wben  tbe  esudate  is  turbid  or  whiti8h  by  the  plentiful  udmisture  of 
leuoocytea.     When  it  ooours  iuituraUy  ia  the  humuu  subjeet  it  may  alway8 
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1)6  looked  Mpon  a«  caused  by  bncteria,  Lhough  artificially,  olber  b^dIs 
8uch  aa  turptjntiue,  petruleuia,  and  oroton  oil  majr  produoe  it.  Suppurationa 
caaaed  by  cheiuio&ls  are  Dot  ao  grave  as  ihose  caused  by  baot«ha,  as  tbej* 
boal  iiipre  rupidlv  aad  do  not  produco  blood  poiaoniugs  or  metastaees. 
(«)  It  ia  called  tibrinutis  vrhen  the  exudale  undergoea  a  depoaition  of  fibrtn, 
either  as  a  netvrork.  or  hnnioj|;enous,  or  flaky,  or  iirej^ukr.  ur  gnimilar 
maases,  or  as  stratiiied  liijers.  In  the  limga  it  often  tomis  a  network. 
fillin)^  Tbe  alveoli,  aiid  is  often  s]x)ken  of  as  a  oroupous  inflautmation,  a 
tonil  wbich  vraa  originallv  applied  unij  to  the  fibrioous  depuBit,  or  falw,  or 
cioui^Hjus  membrane,  vhicli  lorma  ujKrn  tbe  pharj'nx  and  larynx  in  oertain 
aevere  inflamrnationa.  jvirticularl)*  in  diphtheria.  The  term  croupoua  wa8 
first  uf  ali  nsed  to  desoribe  the  peculiar  crovving  noiae  of  croup,  and  thenoe 
it  oame  to  be  used  to  desoribe  the  falsc  membrano  whiob  caused  it-  Its 
ortension  to  otlier  Bbrinuua  inflaiuuiations,  as  in  the  luog.  bas  nothing 
to  BUpptjrt  it,  and  shouhl  be  diHcontinned.  In  deep-seaCed  inflamma- 
tions  threads  of  Hlnrin  tnay  be  oocasionaUy  seen,  but  its  foimation  is 
always  sli^ht.  I^irge  dejiosita  of  librin  are  obaraoteristic  of  severe  inllam- 
uiationH  of  sprous  8iirfac«s,  suoh  as  the  plenra  ur  pericanlium.  (t/) 
It  is  called  hjeuiorrhujpc  -vrhen  the  exudrtto  is  miied  vith  Mo^l,  either 
from  a  pleotiful  diapedesis  or  firom  au  actual  rupture  of  blood-vessels.  It 
aometimes  indicates  a  grave  form  of  infiaiamation,  while  at  other  times  it 
points  to  some  peouliarity  of  the  irritant  or  of  the  tissues  invoIvetL 

3.'3Tl/  JUacHon  qf  the  Tissufs. — The  de^^enerative.  liquefactive.  and 
neorutic,  etc.  ohanges  whioh  the  tissues  sfaow,  and  vrhich  ure  so  larg«ly 
dependcnt  upou  the  nature  iuid  de^^reo  of  iuteoaitj  of  tbe  uoxa.  may  also 
be  used  tu  describe  sptx:ial  forma  of  intlnniiuation. 

This  article  does  not  attompt  to  give  moro  than  an  expIanation  of  what 
is  meant  when  the  temi  inflanimation  is  u.sed.  or  moro  Chan  a  short  acoount 
of  the  various  pn-icosses  iuvulvcd  in  ita  estabU»hmeut,  bo  as  to  fumish  the 
bu»y  studi;nL  and  pructitioner  with  a  »rorkable  and  ]>nictiual  view  of  the 
auliJMit,  unbiirdonetl  vitli  a  di^U8sion  of  the  many  proMeiuB  of  a  nKtre 
atrictly  scienlitic  iut«rest  with  whioh  its  every  ospeot  frtirly  hristles. 

LITEKATUKE— 1.  TnuuA.  "  Ucbor  EnUiioduiitE. "  B*rUn.  tlim.  Itcknachr.,  18B«  (on 
th*  •ii)i|mMioD  (if  Utt^  t«nn  iufI«miiiAtioti). — X  BkaCLT.  AutU  wur  riujlammuUion.  PftfU, 
1889.— 3.  BrtttioN  SASnriuoN.  CroonliD  L«oturM.  1893.  8m  lAmet(,  H.  1893. —4. 
llnMIlKlKorr.  Comparativt  Pat/iatoyy  ef  I»fianmati&m^  UM.— S.  BouBiM>x.  "Cbenio- 
taktfaoh«  Wirkang  rvnchiedi^DPr  dubaUaxcn.  "  lUrUrd^  votiZit^ter,  xt.  IfM.— 6.  CoaSDKiv. 
"C«b«r  EntziiiKlaiig  utid  Eitcmng."  Vitrhovr'«  Arcftit.  BtL  sL  1807.-7.  Mamakt  at 
Boksit.  AtmaUg  de  rinttUut  fa»teur,  v.  IStfl.  — 8.  OAiiniTrHrwitlsT.  " Sur  U«  tiroprWl»j 
chteiioteetiqaM  dea  leacocytS])."  JbH.  ir.  1802.-0.  Adaui.  "  Influntnalion,  '  Clifford 
llbutt'«  Syilem  e/  MntietH^,  vuL  i.  1S9«.— 10.  LtcrrLLK.  L  iHfiammattam.  V^*,  1«»».— 
11.  LiTiuucii.  "Ncu*rvt  lur  EutiUnluugKlekn, "  IMui»eh4  mtditinitcht  IffAnteAr., 
180A,~13.  KrKtvoRorr,  Uakie,  ZlMLBn,  «tc,  Cvmfnm  Inttmal.  tU  iMui»t.  PaHa,  3-|l 
A<  At,  1900. 


tnfluenza. 

ISTBODCCTOKV 

.     365 

ArmcAL  FoRMs                           . 

STfi 

RALTBIUnUKiV 

.     268 

ErpBCTs  QH  DirPERKTCT  BvsTua 

979 

HlKTuBICAf. 

266 

Fi.Tuou>oy     Avo     Ajvatomical 

KnoLOGr   , 

269 

Appkabanob«  .... 

266 

Cuvicju.  F^TtnucB    . 

.     272 

DlAOKOBIS  . 

3H7 

Trna 

.     273 

Trkatmkst 

28« 

DEriNITION 

iMrtlTENZA  is  an   acutc,  spcciGc,  infective  fubrile  afToction,  eharufeodaBd 
by  itfl  ramarkablj  audden  onset,  after  an  incubation  of  about  two  or  IhfM 
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(lay8,  tlie  manv  Kyniptoinatii:  plmst«  it  pn^eiits,  tlie  singular  pi;E;[Iisposition 
to  other  secouditrj  infections  which  it  inducea^  its  disastrous  elToiib  upoii 
the  heart,  and  ihe  protracted  convaleaceace  which  fol]ows  in  its  wake. 
In  itself  by  no  mcana  a  mortal  diseaac,  inHucnza  eiercises  a  far-reach- 
iug  and  malij^naut  fifTecL  iijion  the  dBaUi-rate,  whi(jh  Burgea  far  above 
the  average  dnring  tho  tew  dava  or  weekH  of  its  cpideniic  ar  pandemlc 
prevalencc.  Catarrhal  Hvuiptaius,  idthough  often  present,  are  not  nn 
eescutiitl  featurc  of  tho  cliscasc.  Tbc  victims  ol'  iutlucuza  lu-e  aiiults,'who 
perisli  from  pueumouia  or  bronchitis;  aud  the  aj^d,  who  aiuk  from  heart 
exhau8tion.  Chililren,  while  pmne  to  the  disojuno,  enjoy  a  comparative 
immunity  from  its  conipUcations  and  daugers ;  in  theni  a  aharp  febrile  move- 
incut,  with  or  without  an  evancsceut  raah  of  au  erythematou3  uature,  con- 
stittitcs  the  luaiu  featiire  of  the  attuck.  Unlike  the  poison  o!"  tvphus,  the 
virus  of  influenza  is  not  rpndered  inert  hy  uxidatiun  from  coutact  wit-h 
atmnspheric  air,  b«t  rather  the  contTary. 


Bactkhiology 

The  Bpecific  micro-oi^auism  of  iufluenza  wa8  ideniiJied  by  Pfeifler  of 
Berlin,  and  independentlv  by  Canon  of  the  same  city  in  1892.  It  is  a 
very  small  aeroVuc,  non-motile  bacilhis,  \vhich  does  not  grow  at  temperaturea 
below  28^  (J.  (S2''i''  F.)  Spore  lonnation  has  not  been  oljeerved.  Tta 
diameter  is  O'2/i  to  0-3/*,  and  it  ia  ouly  ubout  Oo/i  ia  leugth.  It  occurs 
aiagly  or  unibed  in  chaina  of  twn,  tliree,  or  four  idem+uiU*.  It  ia  quiekly 
de8troyed  by  desiccation.  The  therma)  death-j>oiiit  ia  60"  C.  (14-0''  F.)  \vith 
five  niinntes'  expoaiire.  Thia  bacilUta  wti8  discovercd  by  Pfeiffer  in  the  gray 
mucuB  of  the  brouchial  uuicous  membrane  aud  in  tho  purulcnt  bronchial 
aecrclion:  by  Camm  in  the  blood  of  patieiita  8iiff«riug  fnuu  fepideuiic  iu- 
Hueiiza  in  1892.  Canon'8  observationa  as  tn  the  pret5ence  of  the  iuBnouza 
bacillus  in  tho  blood  lack  contirmation.  The  deep  ataining  of  the  enda  of 
the  bacillus  with  dilute  corbol-fuchsiu  (Ziehl)  solution  or  inothylono  bluo 
(Liilller)  Htilution,  with  hcat,  caiisea  it  to  resemble  a  diplococcus  (Štemberg). 
Pfeitfer'«  bacillus  ia  preaent  not  onlv  in  the  nasal  and  bronchial  Hi^retionH, 
hut  al*o  in  the  substance  of  the  lung,  where  it  may  Bet  up  piieumonia  in 
both  odults  and  children.  It  may  be  localised  in  tho  splecn,  pericurdiiim, 
ondocardium,  middle  our,  central  nervous  system,  aud  pleora.  lu  aoverc 
casea  thn  bacillus  ia  also  fnund  in  the  ])eri-bronchial  atni  Rub-picural  lym- 
phatica  (Goodhart). 

HrSTORICAL 

It  would  he  foroign  to  the  object  of  tbis  artiele  to  enter  at  any  leugth 
into  the  hi6tory  or  bibliography  of  intluenza.  ^Vhen  preparing  hia  classical 
memoir  on  the  Mortality  of  Ircland,  publislicd  in  the  Ceusua  of  1841,  the 
late  Sir  Williain  Wilde,  M.D.,  le^irued  niany  i;uriouH  facta  counected  with 
thie  disfjiae  and  its  epidomio  outbreaks  in  eH'irIy  tirne«  in  Ireland.  It  is 
described  in  a  medical  manuscript  uf  the  tifteenth  century  under  tho  naniea 
of  FiiMchd  {i.e.  eold  or  chillucss)  aud  t^(aodan  {i.e.  a  cough  or  cold),  and  is 
mentioncd  iti  tbe  Annah  of  tht  Four  Masters  aa  epidemic  in  Irelaud  in  the 
fourteenth  centurj'.  A  disease,  tbe  Bymptoma  of  wbich  anawer  to  thoae  of 
inf1ucD7,a,  is  also  alhided  to  in  certain  early  Gaolic  manuscripts  under  the 
t^rm  Creathan  (i.e.  a  shaking  or  trembling). 

Finkler  poiuta  out  tbat  tbe  year  1510  is  of  esj^ecial  importanoe  in  the 
hi8tory  of  influenza,  as  we  bere  uieet  with  tbe  pestilence  for  the  Krst  time 
aB  a  pandemic  dieeaae.     It  overran  aH  Europe.     Its  hiatorian,  Dr.  Thumas 
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Short,  thus  dcacribea  tlie  outbroak: — "The  diseaae  callt-d  Coccoliiehe.  or 
Coccolucio  (becauHe  Lhe  sick  wore  a  cap  or  coveriug  uloae  ali  over  tbeir 
heada),  came  from  the  island  MeUte  in  A/Hm,  into  Siciljf ;  so  into  Spain 
and  /talj/,  from  ihat  over  the  Alpa  into  Poriu^ai,  Hungarj/,  and  a  greftt 
\}ATt  of  Ccrmany,  evon  to  the  Baltic  Sca ;  evcry  moDth  shtftiug  itseituatiou 
\viLh  tho  \viud  inJm  East  Lo  We«t,  so  into  France,  Britain,  etc.,  Valtriola, 
jpechtin,  etc.  It  attnclced  at  once,  and  raged  aH  over  JCuropf,  not  uiisaing  a 
lamiljr  and  scarce  a  persou.  A  grierous  pain  of  the  bead,  heavineas,  ditiic«ity 
nf  breathing,  hoarseucss,  loss  of  strength  and  appetite,  reatlesaneas,  watcliiug8, 
from  a  tcrrilile  teariug  euugh.  Preseutl^  succeeded  a  chillness,  aud  so  a 
violent  eoiigh,  that  many  were  in  danger  of  RiifTocation.  The  tirst  daji*  it 
vrna  without  spittiDg;  but  about  the  sevoath  or  eighth  <lay  niuch  viscid 
phlegtn  was  spit  up.  Olhcra  (thoiigh  fcwcr)  spit  oDly  n'ater  and  froth. 
Whcn  they  l»egnu  to  spit,  cough  aud  »hortueas  of  breath  nerc  eaaier.  None 
died  ejtcfpt  some  cliildren.  I  u  »orne,  it  went  olf  ^vith  a  loOBuueas ;  in  olhcrs, 
liy  Bvreating.  Bleeding  and  parging  did  hurt.  .  .  .  Where  hlood  wa8  let, 
thediseai§c  proved  uiulignant  and  [>eHtiIential,  Uiing  atteuded  >vith  a  violent, 
cniel,  and  iinheani-of  nialigiiitv.  and  ma«1e  bad  work." 

The  reader  will  arlmit  that  the  foregoing  deacription  is  a  faithful 
portraiturc  nf  the  inliuenza  of  our  own  day. 

JtVotu  tirne  to  tiuie  duriu<;  the  »ucceetliug  centurii^  upidcmics  of  the 
diMftse  oocurred.  An  ouLbreak  in  the  spring  of  1743  wa8  v>ei\  deacribed  by 
J.  Hniham.  who  adopted  the  name  "  influenza"  for  the  complaint  in  tlie 
senteneo — '*  This  fever  seemed  to  havc  heen  cxactly  the  eamo  wit]i  that 
which,  io  the  ppriug,  waa  rife  ali  over  Europe,  termed  tho  '  iufluciizji.'  "  It 
is  notevforthv  tliat  the  Freneh  nanie  for  the  malady,  "  la  grippe,"  came  into 
use  abu)  in  connectinn  with  the  nulhreak  of  1743.  Riemier  vritfis:  "In 
France  the  '  influenza '  has  generallr  heen  called  la  grippe  ainco  the  epidemic 
of  1743.  This  desiguatiun  is  prohahly  derived  from  agripper  (to  attack), 
and  not  likely  frum  the.  PoliHh  word  chrypka  (raucedo),  os  T.  Fiiink 
believea"  In  September  1708  iufluenza  become  epidemic  in  Eiiinburgh 
and  in  Scotland  at  lai^e.  lir.  Robert  Whitp.  K.K.S.,  Vrofcssor  of  Me<iicine 
in  the  Univcr8ity  of  Ediulmrgh,  thf  hisloriau  of  this  oiitbruak,  observes  that 
oariy  iu  September,  bcfore  thu  influenza  appeared,  a  discase  existL-d  among 
bor»ti8  in  Perlhahire — "  tho  horses  were  obšerved  to  be  niore  thau  U8ually 
affected  with  a  cold  aud  a  cough."  Thia  is  the  lirst  mention  of  tbe  coin- 
cidence  of  au  epizootic  with  iutinenza.  Id  1775  again  X>r.  Thomas  Glaas 
of  Kxelcr  uotvs  that  iu  his  ptirL  uf  the  country,  in  September,  "  umny  horsee 
and  dogB  wery  Hevfrely  ntHitl^d  witb  colds  ami  (»ugb«."  Dr.  FotliergiU,  \u 
liis  Sirtch  aj  fhr  Epidfinu:  l>Ueasc  which  appearfd  in  London  toicards  lhe 
tnd  of  tht  ytar  1775,  aiiy8  that  "during  this  lime  horses  and  dogs  were 
much  aHecteid — tlioau  cflpccially  that  were  well  kcpt.  Tho  horses  had  acvero 
cougha,  were  bol.  forlMirn  eiiting,  and  vere  long  in  rocovering.  Not  mauy 
of  ihem  di(»d  that  I  heard  of,  hut  aoveral  dogR.' 

Corning  down  to  our  o\vn  tirne,  tho  occurrence  of  the  BO-adled  "pink- 
eye"  amoiig  horeea  bas  beeu  freiiueutly  observed  since  tlie  greal  paudemic 
outborttt  of  iuUutiuza  in  tlie  autumu  aud  wiuter  of  188!).  In  his  work  od 
Ifffnet  and  Sta/iifs.  Lieu t. -General  Sir  F.  Fitz^rvgram,  BarL,  aays:  "Tlie 
term  'pink  cve'  haft  nf  late  ye«r8  heen  applieJ  to  a  jMirticular  form  of 
inliuenza  manifestni  by  fiyui]UoniH  of  a  poculiarlr  marked  uature,  notubly 
ihat  of  «  rttniJLrkably  c1u:ir  pink  coloured  couditiou  of  ibe  conjunctival 
metobrane  uccomjuinif^d  by  a  rmoUbu  or  u.tile4nalouH  »uiUt  o\'  lhe 
conjuncti%*a!'."  He  odds  tliat  "  pink  eye "  i«  now  generally  recogniaed 
aa  beiDg  merely  a  modiCcaiion  of  the  catarrhal  form  of  inHucDm.      It 
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mar  be  remarkcd  that  in  "pink  eye"  there  is  a  noticeftblo  tendency 
towards  the  formatioa  of  libriuoua  clots  or  Ihi-ombi  in  tho  cavities  of  the 
heart  and  iu  tlie  larger  arterles,  eapeciallj'  iu  tlie  puliuouary  sjatem — a 
condition  whicli  not  infreqiiently  leads  to  unexi»oube(l  and  even  suddea  death. 

In  his  RejKjrt  to  the  Local  Government  Board  (Eiigland)  on  the  greafi 
epidcmic  of  1889-90,  Dr.  H.  F.  Parsons  poiuts  out  that,  prior  to  the  out- 
fareak  of  iulluenza  iu  London  uiid  some  other  parts  of  En^land,  and  aiso  in 
some  coulinantul  countrieji,  a  difteaae  terined  "  influenzu '  prevailed  auiouj' 
borees.  In  ccrtain  large  etables  iu  London  nnnierous  horaes  wero  jitfect«d 
hy  tlu3  epizof»tic  in  October  1889,  some  sii  vreeks  before  the  human  opidemic 
mado  its  appeai-ance.  Dr.  E.  SymeB  Thompson,  the  author  of  /njlvcnza,  or 
Epidcmic  Caiarrhtd  Fever,  aavs  that  he  wa8  «o  Htrouj^ly  iuiiiresaed  with  tho 
intimate  connection  between"pink  oye"  in  hnrai;«  and  human  inflimnza, 
that  in  the  early  part  of  December  1889  he  wrote  to  tho  £riti.-ih  Medk(d 
Journal,  calUug  attention  to  the  prcvalencc  of  an  equine  epizootiCj  and 
auggesting  t.!iat  it  would  not  imprubublv  prove  the  foreruunor  of  an  out- 
break  in  man.  These  facta  appear  to  establish  a  relationship  belwecn  human 
und  equiue  iutluenza,  but  a  closer  exaiuiuaLian  llirows  considerablo  doabt 
on  8ucb  a  relationahip.  In  the  firet  plače,  human  inOuenza  ia  reproduued 
in  animals  \>j  inoculation  only  with  difficult,y  and  Tnost  incoi]Htnntly. 
BoUinger  of  Munich  aIso  believcs  that  cqiune  intiuenza  and  hum.-in  influenza 
are  eB8entiaUy  distiuct  diseaaea,  because  iu  tlie  great  hoi-se  epizootic  roeera- 
bling  iniluenza  wtiich  ovemm  North  Amtaica  in  1872-73,  there  wa3  no 
oorresponding^  epidemic  among  human  beings.  Again,  in  tho  outbreak  of 
1889-1890,  pf^rsons  having  to  do  with  horses  were  not  ohserved  to  be 
BpeciaU7  or  earliest  atlL-cted,  vvhile  iulluenza  prcvailod  epidcmic;illy  at  cerbain 
places,  such  aa  Ntnvmarket,  where  no  siuiilar  diseaae  among  horses  wa8 
affirmod.  La8tly,  the  bacteriology  of  the  two  diseasM  differs.  PfeilTor'a 
bacillus  is  >vantiDg  in  horso  iniluenza,  whDe  Schutz,  in  1888,  eultivated  a 
streptococcuB  from  the  lymphalic  glauda  of  horses  siiffering  from  "  epizootic 
iulluenza,"  knowu  in  Gemi}iny  as  Drnse  dcs  Pfcrdes,  wbich  he  believea  to 
Im  the  gpecific  infectious  agent  in  this  diseane,  and  to  \vluch  the  name  of 
Strepfococcits  cort/z<F  contaffioffF  eqvor\i.m-  has  been  given. 

Aftcr  the  epidcmic  of  1758  the  chief  oiitbreaks  of  influenza  in  the 
eighteeuth  ceutury  \vere  in  America  iu  1761,  Eui-ope  in  17G2.  Aaia  and 
Europe  in  1781-82 — "  one  of  the  nio&t  widcapread  pandeiuics  uf  this  diseaae 
that  have  ever  occurred,"  according  to  Finkler;  Enrope  in  1738-89,  and 
Americfi  in  1789. 

As  y»andemios  of  influeuza  in  Uie  nineteeuth  centnry,  Kiukler  quot-cs  the 
oulbreaks  of  lS02-l80;.i,  1880-33,  1836-37.  and  1847-48,  a.s  l)eing  genemlly 
recognisod.  Hirsch  adda  to  this  list  the  epidemics  of  1850-51, 1855, 1857-58, 
and  1874-75.  La3tly,  couics  the  great  pandeniic  of  1889-90,  witb  its 
repeated  "  Hnringa  "  duriug  the  sutceeding  decado — flarings  which  have  not 
yet  ceiLsed  to  »ppttar. 

The  hi8tnrynf  this  notable  outbroak  begins  in  May  1889,  whBn  influeuza 
appeared  iu  Bokliara,  in  Central  Asiu,  tlience  traveUing  north -ea8twanl8  to 
Tomak  in  Sibcria,  north-\veatward8  to  8t.  Fetcraburg,  and  \ve8twaTd3  to  the 
Caucaaua  and  Souttiern  Huasia.  In  the  laat  quarter  of  the  year  namcd  tho 
epidemic  spread  nipidly  from  Eaatern  Enrojm  to  the  central  and  weatern 
eountries.  Early  in  1890  it  extended  to  America.  Africn,  and  Australaaia, 
"  80  that,"  8ay8  Finkler,  "  wo  may  truthfullj  deaignate  ita  appearance  in 
1889-90  as  jiandemie."  "The  higli  flood  of  tho  pandeniic,"  observea  the 
same  \vriter,  "  flowed  over  the  whole  globe  in  the  space  of  a  fcw  months." 

As  it  travelled  we8tward  the  diseaee  wa9  known  by  some  name  conuect* 
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wiA  the  O0Qnci7  wl»eaoe  it  ^ic«ad. 
-;**  ia  fiuacBft,  ii  beeuiM" 
Eanpe  it  ««s  the  **  Jwi«ii  inflaeuiL*' 


Tha«,  in  Sibera  it  wm  Um 
Sibttriuk  fers;"  in  Woil«m 


EnOLOGT 

A  thearj  -m  {mfioiiDded  in  ISOO  b;  tbe  Hon.  KoUo  Runell  (iwt  tlio 
pudesnioof  1889-90  m^t  poanhlr  be  tnoed  to  tbe  difAiaiott  of  atnM>* 
aftcne  dnst  in  tbt  mke  of  a  great  tkxKl  whioh  hsd  ooouired  6ftHy  in  1^8, 
m  tfaat  put  of  China  ihrou^fa  whkh  tfae  Hoang  Ho,  ar  Telkm  Rivir.  flova. 
TUn  theorj  is  evBrprbere  dncredited,  although  Dr.  E.  Svmos  ThompaoD  in 
1890  tbreir  cmt  the  auggeetion  tbat  dust  in  Uie  air,  nbether  Chinese  dust 
or  neCflOtic  dasi,  might  snpplj*  the  "  rsft "  for  the  aerial  ci^nrorance  of  the 
mioobe  of  influenza.  The  presenoe  and  diflTusion  of  dust  in  tbe  air, 
■^^i^iig  tO  ThompaDn,  might  Ite  ihe  coDditiun  which  detenuinoil  ihe 
prevmlence  of  the  di9eaaa,and  mighl  be  adequali?  to  con\-ert  a  local  (<{viili<ihic 
into  a  anirereallr  distributed  or  pandcmic  ware.  lu  the  BritUh  AfniieaJ 
Jomnai  of  May  9,  1891.  the  preaeot  nriter  oflei'ed  a  moloondugical  ux- 
planation  of  tbe  transference  of  influenza  frotn  point  to  point  on  tbe  eorth'« 
0urface. 

Inflaeuza  bad  been  raging  in  Nortb  China  sinoo  tile  be^inning  of 
the  winter  of  1890-91.  It  apjteareil  in  severa!  tovvns  in  tbe  United  Statee 
of  America  earljr  in  Marcb  1891,  and  spread  eaatvvanlri  frotn  Cbioago,  Pitta- 
barg,  Cleveland,  aod  several  otber  places  in  Oltio  aud  iu  lovra,  fluidl^ 
invading  New  York  and  othercitieB  near  tbe  eastera  Bi3a-board.  Abotit  tbu 
seoood  week  iu  April  au  ouibreak  ooouired  in  Nun«-u}'.  801  caaea  beiug 
reported  in  one  week  in  Cbriatiania,  and  also  in  Swoden.  noUihlv  in  (tolo- 
borg.  Almost  simultaneousl/  a  severe  outbreak  took  plau!  in  Vorkshiro 
aod  Liucolashire,  estemiing  ihcnco  couthunrds  aud  vvostnurda  to  tbe  Mid> 
landa  and  tlie  soutb-enstern  counties  of  Englaud. 

Tbe  preeumption  is  that  the  influenza  microbes  were  vrafted  fmni  Cbina 
ACro68  the  TaciHc  to  North  America  by  the  air>current«  counccted  with 
a  winter  barometric  deproesion  Ijing  overthe  North  I'aeific  SubsfHjiieulIv 
the  genus  wouId  be  lUsiributed  iiloug  the  castern  seo-board  of  thu  North 
American  contineat  by  the  north -we8t*'rly  winda  of  tho  Amurirun  wiiiU>r 
anticjcione  or  area  of  high  atmospheric  preiwure,  whi».'b  resiilts  from  tho 
pibng  up  of  masaes  of  cold,  dense  oir  ovcr  tho  land  in  wint4)r. 

Proceeding  on  tbo  lines  of  the  same  hrpotheaifl,  tho  agcney  by  wbich 
the  inflimnai  outbreak  in  North-We8tern  Kurope  wa8  pnxliicLHl  wiU4  a  »prlng 
anticvelone  ovcr  Scandinana  and  thiit  |uirt  of  the  \nrth  Atlantic  to 
which  ihe  name  of  thv  "  Norwoj,nun  Soa  "  liits  been  givon.  Kufurcuce  to 
the  Wf.ithi;r  cbarls  piibliabud  in  tbe  DaUy  Wenther  Report  of  tho  Metooro- 
lojfifjil  OMice,  London,  wiU  8bow  ihat  almoet  iniinterriipU*iny  fntm  tho  Idt  to 
the  2<Hli  of  April  IH91  an  iinticyc1on»  hiing  over  either  Stuindiiiavia  or  the 
Norwegian  Sea,  or  over  both  tbeso  diatricta.  Undor  auch  ciroiiniittanees, 
eaflterly  and  uorth-oasteriv  windt) — deecondinK  from  tbe  highor  »truta  of  the 
air.  and  heuct?  8u  keen  and  dry  aa  these  windfi  nro  known  lu  ba — [))ayed 
tipnn  the  verv  diHtrict<4  tn  Svreden  antl  X<>rwiiy,  und  Englnnd,  whioli  wcre 
Hunultaneou!«ly  iitre>;U-d  with  epidemic  iallucnica. 

In  hia  Hf()ort  to  the  i.ocal  Govemment  Baird  for  Kn^^land  and  WaIoa 
on  the  EjtitUmic  Tnjlurnsa  of  1889-90,  Dr.  H.  Franklin  Pantona  olMnrvc« 
tbat  tho  pn>t(rraa  of  ihe  epidemic  in  a  dtrectiou  from  wuit  to  weRt,  t>.  in  a 
lire<Mi'in  t-^(ntrnry  tn  tho  winda  prevailing  at  tho  Burfnoe  of  tho  ground,  ia 
It  tirftt  highi  oppofled  to  the  bjpotheeia  of  an  infuotivo  material  buing  carriud 
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by  the  ttir.  l)r.  ^Vlesander  Buuhan,  LL.T).,  Kellow  of  the  Scottiah  Meteoro- 
logical  Sooiety,  esplains  this  progress  by  supposing  the  material  to  be 
caiighl  up  by  the  nsccndiiig  curreuts  iiito  the  upper  regions  of  the  air, 
w]iere  cmrčnta  prevali  iti  diKi*reut  direttions  Iroui  those  at  tlie  aurrace  of 
tho  earth,  and  bniugbt  ilowri  again  in  (ilher  plm-es  where  descending  or 
uuticyclomc  cuiTonts  exist.  Tho  late  Kev.  Clement  Ley,  Inspector  of  the 
Meteorulogicjil  Oillce,  London,  however,  iufonned  Dr.  Tarsons  that  the 
atinoaplieric  conditions  prevaiHug  during  winter  over  tho  ceulral  aad 
iiorthern  regions  oi"  the  contiuenta  of  Asia  and  Europa  are  such  that 
upward  currents  cannot  occnr  tluire  at  that  8ea»an — the  cold  which  pre- 
vaila  Dver  the  great  contiuental  tract  in  question  reuders  it  ihroughout  the 
winler  an  area  of  high  baroiucLric  pressure  and  desceiidiiig  air-ciirrent8. 
ThiH  reclaniatiuu,  uevertliiileas,  dtH_a  iiot  affecl  Ihe  bj-^KJtbHHis  given  above 
as  to  the  oorijil  tnmsference  in  the  wiiiter  tif  1890-91  of  intluenza  germs 
from  China  to  Nonh  AmericA,  and  theuce  to  Scandiuavia  and  thu  Itritish 
Islea. 

Tlie  mode  of  apreading  aud  the  prevalenco  of  inllueuiai  are  appHrenll/ 
quite  indcpeudent  of  seiison,  and  weathcr,  and  climiito — a  circu nista uce 
w!iieh  disliuguishps  iullucnza  fi-om  tjpidemic  bn»udiiul  cMitavrlt.  PetruB 
Saliua  Diversus  Vimta — "  Kt  teuipure  Irigidinri  at  f:alidiori.  ct  Hante  tam 
Auatro  quaiu  Borea  et  pluviosn  et  aereno  ctjtdo,  peragra^-it  hasce  omoes 
Kuropa:  regioncB,  et  omnia  loca  indiHcriininatim." 

Nur  do  overcrovvdiug,  wnnt  of  veutilation,  and  other  8auitury  ehorb- 
comings  st^em  to  favour  thu  .s[Ji-ead  of  tbi«  diatmae.  In  the  epidemic  of 
1889-'90,  as  oV>served  in  Diibbrj,  infliienza  Rpread  as  eHrly  aud  as  fpiickly 
through  the  snbiirbs  iis  it  did  thrcmgh  the  ero\v(ie(l  strects  and  a31eys  of  tho 
uity.  Tlds  is  iu  marked  contrast  to  the  bchaviour  of  such  iafeotive  di&easea 
as  typhua,  .siuall-pux,  »carlatina,  aud  uieasleB. 

Several  writere  advance  the  view  that  influenza  is  not  bo  much  a  mias- 
matie  aa  a  niiasmatic-contfigious  disease.  ThuB,  Dr.  V.  ]>uHocq,  cticf  do 
cliuiiiue  iu  the  Fticulty  of  Medicine  iu  1'ariSj  concludes  an  elaborate  artiule 
on  the  ulinical  varietiea  uf  iuUufOza  oliaerved  in  t!mt  city  iu  Dec^endjer 
1889  and  January  1800,  wiLh  these  tt-ords: — "  Iji  gripiie  semble  done  ^tre 
unc  maladie  ii  Iu  foia  ^pid^niirjiie  et  contagieuse.  et  la  pt^riodo  d'incubation 
serait  de  doax  joiurs."  According  to  this  view  the  intiuenza  germa  produce 
their  toxic  elfect  chieHy  by  direct  trauBuiiasiou,  buL  also  through  the  air 
outside  of  the  hum-tu  ImkIv. 

A  third  achonl  regiirds  the  disease  as  088eiitial]y  and  exchi8ive]y  con- 
tagious,  that  is,  triiuamisaible  froin  the  sick  to  the  hejdthy  jiiat  as  typhus, 
or  suarlatina.  or  meaales,  or  Biuall-i>ox  is.  Acctirdiug  to  this  doctrino 
influenza  spreads  froni  peraon  to  peraou  directly  or  indirectly.  The  most 
uaual  mode  of  infeotion  is  by  diroct  contact  with  those  ill  of  intiuenza. 
llul  thcrc  is  some  evidence  to  3how  thai  healthy  pei-sona  \vho  have  been  in 
atteudauL«  on  intlueuza  palicuts  may  caiTy  the  iufectiou  lo  others  w!iile 
reroaining  \vell  tlienusnlves.  Auil,  ;igaiu,  iuataiicea  are  reconled  in  wliich  the 
discase  haa  been  spread  thnnigh  the  agency  of  inanimato  objects  such  as 
ttaggage,  furniture,  and  eveu  food-atuffs.  Biiumler,  for  example,  Bay s  that  the 
fii-at  ciiHu  of  iiiHiienza  iu  Hu.sli;  occurred  in  a  pt:rsoii  whu  had  been  engaged 
in  un])iu:king  a  b;ilt;  of  meix:han di.se,  w]iieh  htid  rL'0«ut]y  arrived  from  the 
gl«atly  infocted  MagnzinH  du  Ix>uvre  in  Pariš.  Finkler.  whQ  qi]otes  this 
observ  ition,  also  nnrratea  the  following  incident : — "An  oflicer  of  the  ship 
Lti  BrdagiK,  whieh  wa3  anchored  iu  JJcceuiber  1889  iu  the  harlKiur  al 
Breat,  beeame  ilI  at  hia  home  in  Hrcst  on  11  th  December,  Lhree  diLyH,  it  is 
Baid>  after  the  arrival  of  a  number  of  jMickagea  from  Parli,  which  were  firet 
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nnpaoked  by  the  oDicer.  These  packogea  then  carried  the  discaso  to  hin 
ship,  whUc  the  vesBuls  Borda  uud  AuiterHtz,  v\hieh  wcrc  auchored  buside 
this  vessel,  are  Baid  to  liave  eucaptid  the  infectiou." 

So  loDg  08  the  miaAiiiAtic  nr  pindeitiio  ^nen'  of  the  orijjin  of  intluenza 
wa8  eutcrtaiDcd,  tbere  wa8  do  Doed  to  seek  for  a  period  of  incubation,  the 
viruB  l>eiQg  eupposed  to  bc  alrcady  "  hatched  "  at  the  tirne  of  its  receptiou 
into  the  human  8y8tem — that  is,  at  the  tirne  uf  infectiou.  It  wa8  indeed 
even  thtm  observed  that  in  most  »ises  there  \sa»  an  apprpctable  interval 
botwcen  the  reception  of  the  poison  and  the  developraent  of  the  sjiuptoms, 
the  most  uommou  duratiou  of  this  iuturval  bcing  one  to  three  du^s.  We 
nuw  kuow  ttmt  ihis  ia  a  tnic  period  uf  iucubution.  In  the  last  deuide  a 
vaat  amount  of  evidence  has  acctuuuUted  aa  to  the  comuiuniuabiUtj  of  the 
diseaftc,  and  the  Intcnt  or  incnbative  period  haJi  Itecn  determined  at  two 
days  on  the  averajj^e.  Dr.  Daw9on  Williams  cousiders  that  the  uaual  dura- 
tion  of  thia  period  ia  probaU)'  t\vo  or  threo  da}'s.  This  agret-s  with  Dr. 
PamunB'  eatLmate  exactly.  Souietimes  the  sviiiptoma  of  au  atlack  seem  to 
develop  iiLmoet  simultaneouBly  with  exposuro  to  iufection.  lu  one  Instance. 
ol>aen-ed  by  the  writer,  a  lady  visited  a  frieud  ill  of  inilueuza  ut  2  ?.M. 
Three  houni  later  ahe  waH  attiicked  with  8ymptoni8  of  the  diseam — chills, 
weaicne-88.  cory3a,  lacrymation,  atufling  of  the  uoetrils,  loss  of  smeli  and  of 
tasta  l)r.  Oeorgc  Ncaie  of  Cadoxton,  Cilamorgan,  in  his  own  čase,  had  a 
rigor  an  bour  ufler  visitintj  hia  Grst  intluenza  paticnt.  On  ibe  uther  hand, 
the  pori(Ml  of  incubatiuu  has  been  prulunged  to  »uveral  dayt<,  although  a 
doratioD  of  hitency  esceeding  aeven  dayB  must  be  regarded  aa  moet 
esceptional 

In  eunaidcring  the  effect  of  an  epidcmic  of  intluou2a  upon  the  public 
health,  we  are,  uufortLU]ately,at  a  serious  diaadvautage  iu  haviug  no  8y8tem 
of  registratiou  of  diaeaiee  in  the  United  Kingih>ni.  £x|>erieDce  of  recent 
ontbnvika.  however,  ahovs  that,  with  the  coming  of  inHuenza,  the  vrhole 
"  epidcmic  coustitution  " — to  use  Thomas  Sydcnbam's  clastdc  phraae — ebangea 
rapidl)'  for  the  nurse.  llie  puwer  of  reaiating  diat;a»c  ia  leasened  among  a 
poople  amitteu  with  this  plague,  and  extrenie  languor  with  prostration  passes 
ovt-r  the  popuhition  Uke  a  deatnictive  tidal  wave. 

Tho  writcr'8  observations  on  tho  opideuiic  of  1889-90  in  DuMin  ex- 
tendi!«)  over  a  |K;riod  of  uearly  three  mouths,  from  early  in  DecemU:r  18H9 
up  to  the  end  of  Ft^bruary  1800.  The  two  earUeat  casci^  which  ciune  under 
his  notice,  dated  from  Thiir8day  and  Fr)day,  5th  and  Cth  December.  One  of 
theae  two  patieuta  consultcd  him  on  Monday.  9th  December,  hu\ing  hecn 
ill  (rom  Thuraday  the  5th.  Hc  waa  a  clergrman,  oged  tifty-two,  in  who8e 
eoae  the  jirnutinent  Myniptoma  »'en:  bejidaube,  t^^nder  evem,  )iiilpiUition. 
in»omnia,  and  losa  of  etrength.  The  uutbrfjik  waa  at  it«  htiight  in  the  first 
_^faalf  of  the  follovviug  Janiiary,  Tovvurds  the  cloee  of  that  monlh  ita 
>idomic  prevaleuce  waned  qiiiekly,   but   in    the   middlu   of   February  a 

rudeaceuce  oouurred.  The  folluving  cuueluaious  aru  juatitied  by  the 
ftoto:— 

1.  The  epidomiu  of  influeiun  was  more  perniciouft  to  the  popuUtioa  of 
Lhililiu  Ihan  ttui  t!Xtreme  oold  of  Januar^  1881. 

2.  It  alew  iu  viri  iiii.««,  not  ao  niiich  din!t>tly.  aH  by  ineaua  of  complicationa 
and  sB<}uela',  atlectiug  Ih«  hreatliing  nr^^auK  and  the  buart. 

'A.  It  ffparod  the  livea  of  ehiMren  of  tender  yoani.  but  killod  torgo 
nurobcrB  of  udulta  and  thoso  advunootl  iu  llfe. 

4.  Ita  eiroet  ujKm  Itiu  dejitli-mlo  nas  aiidden  nud  pronouuo^i,  and  last*-«! 
fur  at  Icjiiit  tMjveu  weeka,  ur  thnmghoiit  the  month  of  January  aud  fintl  half 
of  Kubriiary, 
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The  virus  or  contagium  ot'  iuHucnza,  whcn  onco  iatroduced  hito  tlie 
boily,  acta  primarily  and  quickly  on  the  nervoua  ay6lem,  prtwliicing  the 
phenomena  of  an  acute  pyrexia,  \vith  8ingularly  rapid  pnl^e.  In  Januaiy 
1890  a  boy  of  seven  and  a  balf  jears  had  iuc^ssant  nausea  and  vomiting 
for  24  liours,  and  profiiso  8weating,  with  a  pulae  aa  fost  as  in  scarlet  lever 
— 140  ptr  minute.  He  wa8  one  of  a  family  of  five  diildreii,  ull  uf  \vhom 
ha«l  influenza  togetlier,  tlieir  l^kh  raugiu|^  from  thirteen  to  foiir  year8.  The 
mildest  cases  were  thoso  of  the  oldest  and  yoimgest.  There  wa&  a  bronchial 
catarrh  in  two  insttmees.  Very  young  children  seem  to  enjoy  a  certain 
immunitv  fitjm  the  diaease,  or  to  havc  it  in  a  mild  form — an  ephuuieral 
fever,  folIu\ved  by  profuse  B^veatiu-^,  and  after  a  few  days  a  ten(lency  to 
slight  catarrh.  Ililton  Fagjjje  Bays  that  influenza  "  is  sometinies  dan^^erous 
to  verj  young  childreu,"  but  he  adds  in  a  footnote  that  "  Sir  George  IJaker 
writes  of  the  epidomic  in  17(52,  Levitcr  ■plcctfibantnr  infanies  nt  liheralantur 
faeiUime."  Thia  is  altogether  the  \mter'8  experience  alao.  In  1847  Dr. 
Fleetwooii  Churchill  comnmnicated  to  the  iJuUin  Journal  of  Medica/ 
Scietice  observations  he  had  made  on  tho  epidomic  influenza  observed  in 
January  and  Kebruary  of  that  year  among  chil(h"im  in  Dublin.  In  upwardB 
of  ftixty  ca»es,  embracin^  children  of  ali  ages,  from  two  months  old  to 
tVFolve  or  fourteon  year3,  ne  had  not  a  single  death ;  80  that  hc  was  led  to 
condude  tliat,  among  children,  although  the;  epidcmie  was  vory  general  and 
nevere,  yet  the  timger  wa3  not  very  great  wheu  llie  diaeaae  waR  properly 
handled.  This  "cbild-type"  of  iullaenza  presented  itself  to  the  ^Titera 
notice  in  1890  in  a  large  girls'  school,  of  which  he  ia  one  of  the  phy8ician3. 


Clikical  Fkatcres 

Adults  in  moat  instances  Ruffer  much  more  severelj  than  children 
from  Ihe  influenza  poisou.  In  them  the  uttuck  aa  a  rule  couies  on  wit]i 
liglitning-like  speed.  A  person  api>arently  in  perfect  health  is  8iiddenly 
oven.'ome  by  a  fceling  of  general  disc.omfort  and  profound  depreaaion.  He 
foela  chi]ly,  or  is  ahakcn  \vith  a  rigor  worthy  of  aa  ague  fit.  His  head 
ocbes.  There  are  pains  iu  his  eyebaU8,  or  "  behind  the  eyes,"  and  the  eve- 
lalla  are  cx(]^uisitHly  tendcr  on  prt^ssure.  Soon  rheumatoid  paina  račk  his 
body.  Thev  are  particularly  aevere  iu  the  nape  of  the  neck,  small  of  the 
baok,  in  the  knees,  and  along  the  margins  of  the  ribs.  The  pationt  is  oftcn 
fileepless,  sometimes  delirious.  Hc  may  temporarily  Buffer  Iosb  of  the  speclal 
seuaea  of  Hmell,  taste,  and  Hometimes  hearing.  His  eyes  smart,  ienm  over- 
fiow,  he  shriiiks  from  the  light  (photophobia).  Occa8ionaUy  there  is  iutense 
earache  (otalgia).  Strcngth  ebba  away  far  more  quickly  than  even  io 
typhu8,  80  that  after  a  few  hour^  he  must  take  to  his  bed.  Nor  do  the 
^gestive  and  riiapiratory  ayBtt!m8  escape.  Tlie  tongue  becomes  thickly 
ooatorl  with  a  creamy  or  blankot-like  fur.  Thi»re  is  a  bad  taste  iu  the 
mouth^  thii  breath  is  heavy  or  even  foetid.  There  is  coinplete  loss  of 
appetite,  aniounting  to  a  loething  against  food.  Nausea  and  periiaijs  vomit- 
ing add  tu  the  auuerer*«  distresa.  The  bowcls  are  ooustipated,  bul  occa- 
«ionaUy  diarrhfea  sets  in  hb  in  an  attatk  of  cholerine.  In  another  group 
of  caees  the  brunt  of  the  poison  appears  to  fall  on  the  reBpiratory  tract. 
Cough,  eipectoration,  a  aenae  of  oppresaion  on  the  chest,  a  tightnesa  in  the 
breatliing  being  conimon  8yinptoina.  In  a  word  inHuanza  Bceuia  to  Iiave 
the  property  of  picking  out  the  \VHak  i>oint  in  a  i>er8ou'8  constltution.  If 
the  patient  is  neurotic,  nervoua  an<l  neuralgic  8yinptonis  are  likely  to  develop. 
Any  old  tendency  to  catarrh  of  either  the  reBpiratory  or  the  digestive 
luueous  monjbraue  ia  at  once  iuteasified  iu  the  prescnce  or  iu  the  wako  ot 
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thifi  strunge  tualad)'.  At  the  same  tirne  catarrhal  BjmploiuB  may  \ye  badly 
marked  or  entirely  abeent.  Dr.  Parsons,  in  his  Itoport  on  Kpidomic  In- 
(taenza  in  1889-90.  atates  tbat  the  comparative  absenca  of  catarrb  led  some 
srrers  to  doubt  whether  thut  visitatiou  bad  been  one  of  tmo  influonia. 
lot  a  dmilar  iufrequuucy  of  catarrb  Imd  lieeu  obaerved  on  previouB  occa* 
moDs.  Dr.  Parsons  quote8  the  fbllowing  aiithorities.  Sir  "VVilfiam  Gairdner, 
writing  of  an  outbreak  which  occurred  in  1862,  saje:  "But  alchough 
catarrh  is  frequeQt  aod  may  bo  scvero,  the  diaease  is  essentiallj  a  fever  and 
not  a  cutarrh.  Na^,  the  catarrh  mav  be  abaent  or  iuaigniticant ;  not  un> 
frequtmtly  it  is  ho."  Sir  Sumitel  Wilks  a]so,  writiiiig  of  the  epidemic  of 
1S47,  8uy8 :  "  Although  a  8ynonym  for  iuflueuza  is  '  epidemic  catarrh/  the 
latter  waa  by  no  means  u  coustiiut  sjmptoui ;  man}*  of  tbc  worst  caaes,  and 
especiallj  the  fatal  ones,  havio;^  no  catarrlial  spnptoms  whatover."  In  a 
report  ou  tlie  epidemic  of  1782,  the  Royul  CoUege  of  Ph^sicians  of  London 
stale  that  "  the  sfmptom  vvhich  univereall^  prevailed,  aod  which  appeared 
to  be  abnost  a  pathognomonic  of  the  diaeaee,  was  a  distressing  pain  and 
aense  of  conetriction  iu  the  forehead,  templee,  and  sometimes  in  the  whoIe 
face,  accompanied  \vith  a  sense  of  soreness  ahout  the  cheek-bones  iinder  the 
muBclea.  This,  now  and  then,  wa8  folt  previou8ly  to  tho  catarrh,  and  not 
unrrequenlly  wu8  followed  by  very  little  or  no  catarrlious  afibction." 


TYFE8 

The  protean  forms  which  inttuenza  presents  from  a  cUnical  aspect  ariae 
from  the  peculiar  nptitude  it^  (»ison  has  for  fastening  on  the  polnts  of  leaat 
resiBlance  iu  the  coaetitution.  Of  the  many  type8  deachbcd,  porhaps  the 
four  folIowiag  stund  out  most  promiueuUy : — 

1.  The  neurotic,  neuralgic,  or  rheiimatic  type. 

2.  The  cardio-pulmonarj  type. 

3.  The  castric  or  gastro-intestinal  type. 

4.  The  febrile  type. 

It  is  pro[K)se<l  to  give  a  brief  cliuical  nkctch  of  four  coBOO,  nch  illustrat- 
ing  a  type  obaerred  in  the  epidemic  of  1889-90  in  BubUn. 

I.  The  yeurotie  Ttfpe. — One  of  the  eurUest  oases  which  the  writer  flaw 
in  the  epidemic  of  1889-90  wii6  that  of  a  lady,  who  woa  aeizod  on  the  even- 
ing  of  Fnday,  December  20th,  1889,  and  wlio  wbs  visite<l  next  morning  by 
Dr.  James  Craig,  one  of  the  phy8icianB  to  the  Meath  HoHpital,  niildin. 
The  foUowing  is  thia  lady'9  own  account  of  her  attack : — "  Fridiiv,  20th 
Dcc^mtier  1889,  I  wet)t  to  the  oratorioat  St.  Patrick'8  Cathcdml  appareutly 
in  my  UHual  ht^alth.  Shortly  after  entering  the  Calhedral  I  felt  chilled,  as 
if  oolit  water  wa«  Ijeing  poiired  down  my  Iiack  and  legs.  Wben  I  retumed 
home  I  warmed  mysoIf  at  u  good  fire,  was  given  some  hot  wiDe  and  water, 
and  wcut  to  bed ;  then  my  face  aud  hcad  got  very  hot  and  uncomfortable, 
and  paiua  began  in  my  arms,  shotUdera,  and  legs.  Ali  niirtit  the  piiina  were 
rer^r  bnd,  aomotimes  so  slrnrp  across  the  back  uf  my  chc^t  that  I  could  Iiave 
cried  out ;  and.  althoogh  I  felt  buming  to  the  touoh,  the  cold-water  sensation 
cODtiuued.  I  got  no  sleep  that  night.  Next  day,  about  twelTe  o'clock 
(mid-day),  I  vas  given  a  powder  (stiUcylate  of  sodium),  and  in  two  hours 
aftemrarda  another,  which  put  me  into  a  perspirnlion  The  pains  in  my 
Ihnbs  got  better,  but  my  heji<i  bcgan  to  ache  lwdly,  and  aH  day  I  folt  very 
01,  I  sufTercd  Drom  grcut  thirst.  Saturduy  night  slcpt  better.  Sunday 
moraing  al>out  5  a.u.  i  ni^iod  for  a  oup  of  tca,  but  could  not  taste  it.  1 
miglit  liave  boeu  dnnking  hot  vnUtr.    Sunday  eveuing  pains  liad  <|uite 

i.     I  had  no  hea*biche.     I  got  up  for  a  while.  but  felt  very  weak.     Kor 
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CSABT I.— Mra.  v.,  a«ed  S^. 


sereral  dajs  I  had  no  energj-  for  an^thing,  the  leaat  exertioii  tired  me.    My 
Bonse  of  taetc  did  not  retura  for  fotir  or  iivc  dajs.     I  also  got  a  coiigh  which 

wa8  vcrj  troublesouie.  Temperature — 
Friday  night  lOl'';  Saturdaj  niormag 
100',  evening  ^88V' 

II.  Th^  Cardio-puimonart/  Typc. — 
On  Moiiday,  Beceniber  30th,  1889,  Mnt 
W.,  a  lady,  aged  fifty-four  year8,  some- 
what  fmil  and  delicate,  while  out 
walkiug  Wfts  seized  with  ahivering  and 
violent  headache,  and  intenae  pain  in 
the  back  and  "bouea."  On  reacliing 
home  ahe  at  once  went  to  bed,  feeling 
very  ill  and  prostrate.  Next  day  the 
tongue  wa6  thickly  furrcd  and  dry. 
Her  pulsc  wa8  132;  respirationu,  28; 
temperature,  103*3".  Having  regard  to 
the  audden  onset  of  the  Ulness  aiid  the 
8ymptom9,  the  attack  vvas  Ueeliirefl  to  be 
one  of  intluenza. 

On    New    Year's    Day    (third    day) 

the    pulse    wa8    110;    respiratioua,   28; 

temperature,  102-0^    The  tongue  thickly 

coated ;  eye6  tendor  and  laciymation ;  complete  anoresia ;  great  prosbra- 

tioD. 

January  2.  1890  (fourth  day). — The  report  wafi  that  ehe  had  a  bctter 
night.  Herpcs  vros  8howiiig  roand  the  nostrils.  Pulse,  9G-100  ;  respirations, 
28 ;  tem^jeiuture,  102'4''.  Severe  stabbiug  or  eafcching  \m\\  Wii.s  complained 
of  at  the  Iower  part  of  the  left  side  of  the  chcst.  No  phyaical  signs  coiild 
be  detected,  and  a  hot  poultice  reUeved  the  pain. 

January  3  (tifth  day). — Puke,  110 ;  rcspirationa,  32 ;  temperaturo,  102*7*. 
A  lymphy  ci-epitation  waa  uow  audible  over  the  upper  part  of  tha  left  sido 
of  the  che-Ht,  and  on  deep  inapiration  a  lino  pneumnnit:  crepitation  could  be 
heard. 

January  4  (sL^th  day). — Pulse,  110;  respirations,  40;  temperature, 
103*2'^.  Bulneas  now  eristodj  which  waa  rapidly  estcudiug  ali  over  the  left 
a[>ex,  where  alao  a  uiaiVatifroUcment  could  eaaily  be  rocogniaed.  At  6  f.m. 
Dr.  Wat8on  Pike,  R.A.M.C.,  8aw  the  patient  In  consuUatiou  and  agreed  in 
the  diagnoaia  of  infiuenza  complicated  with  a  left  pleuro-pnoumonia.  Pulso, 
112 ;  respirations,  42  ;  temperature,  102*7'.  There  was  not  a  trace  of  ex- 
l>ecU)ration,  and  Ht:arcely  auy  cough  occurred.  We  couaidered  the  patient 
to  be  in  danger,  and  contiuued  the  treatment,  which  consiated  in  free 
Btimulation,  frequent  feoding,  and  quiaine. 

At  1.30  A.M.  of  Sunday,  January  5th,  the  patient  wa8  einking  faat.  Her 
pulse  was  failiug,  and  the  temperature  wa8  lOS-S".  She  rallied  for  a  tirne, 
but  at  6  A. M.  another  attack  of  cardiac  failure  caine  on.  From  thie  also  ehe 
rallied,  but  at  10  A.M.  ahe  suddenly  died. 

Ajb  beoring  on  the  diaguosis  of  this  caae,  it  is  to  be  noticcd  that  four — if 
not  five— of  the  other  mcmbera  of  thia  lady's  fauuly  aullered  from  iuflueuza 
either  immediately  Imfore  or  after  her  illnosa. 
Appended  is  the  clinical  chart. 

The  foregoing  caso  illustrates  the  fact  that  infiuenza,  while  infrDquently 
dii-ectly  fatal,  cuuaea  an  indirect  loss  of  lile  which  la  appalliug,  cliieliy 
through  complicatiunu  aifectiug  the  reBplrat.ory,  and,  lu  advauced  life,  the 
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oirculatoij  ^tems.    It  has  been  said  that  influenza,  whi]e  rdatively  lees 
fatal,  is  abeolutčly  more  fatal  thaa  cholero. 

Tlie  wnter  ha^  seen  fatal  c^aeA  of  intluenzal  brouchiliH,  pueuuioaia, 
pleahtis,  and  heart  failtire.  The  pneumonia,  while  producing  tho  ordinaij 
phjsical  sigDS  of  acute  croupous  pneumonia,  is  often  latent  in  its  course,  or 
aouMnpauied  by  a  profuae  muco-puruleui  expcctoration,  witl)  acarc6ly 
aay  ru8ty  sputa.  The  ebbing  of  the  strongth  iu  somu  of  ihese  cases 
in  elderlj  people  ia  aomething  awful — it  ia  often  al)ao1ulely  lM>yond  controL 

Younger  subjecte  havo  a  better  chance  of  "pulling  ihrough."  For 
exampte,  a  young  lady,  aged  nineteen,  tvas  suddeuly  attackcd  vvith  ehiver- 
ing,  hcadache,  and  high  temperature,  with  very  rapid  pulsc,  on  Friday, 
Doiember  6Lh,  1889.  The  fever  lasted  a  few  day8,  and  Uien  gave  way,  to  be 
followed  by  a  second  rigor  on  Friday,  Deceml>er  20th,  and  urgent  cheat 
symptoms.  On  visiting  Ker  with  Dr.  Usher  of  Dundrum  on  the  22ud,  her 
pulsc  waa  124,  respirations  were  36,  and  the  temperature  1027'  at  3  r.M. 
The  left  base  wa8  BoUd.  Great  dy8pDc£a,  lubular  breathiug,  and  marked 
brDnchophony  were  pr«»ient.  She  was  briuging  up  on  abundaat  muco- 
puruleut  sputum — like  Ibut  of  brouchiolitifi  ratlier  than  aeute  lobar  pneu- 
monia. It  waa  cxaiiiiued  by  Dr.  Bewley,  who  reported  Uial  no  tuberrJe- 
bacilli  wer6  preseut,  but  that  varioiiB  putrefactive  microbes  were  found.  On 
December  2tith,  her  pulso  vras  120,  refipiratioos  had  riaen  to  48,  and  tbe 
temperature  at  uoou  waa  101*0^  Dr.  James  Little  saw  her  with  Dr.  Usher 
and  me  uext  duy,  wheu  we  fouud  a  uew  patch  of  pneumonk  consolidatiun 
in  tlie  middie  of  the  right  1)uck,  and  there  were  a  few  ruBty-tinged  aputo. 
From  this  tirne  she  8teadily  recovered,  aud  went  to  Bourncmouth  with  ber 
father  on  Januoij  23rd,  1890,"  pretty  ncarly  ali  rigbt,"  os  he  cspreased  it  in 
a  letter  to  me. 

III.  Th€  Ofutric  Tjfpe.—Oa  Wedue6day,  January  8th,  1890,  Mr.  W.  B.  S. 
enjoyed  n  day'8  shooting  in  the  County  Wicklow.  Tlie  following  day  he 
returued  to  town  in  his  usual  good  heolth ;  but  in  the  aftemooa  f^t  ctully. 
oomplained  of  heodache  aud  nausea,  and  felt  utterly  miserable.  He  went 
to  IkmI  early,  but  passed  a  wretched  night — resttess  and  sleepless.  Nuxt 
moming  he  compUineil  of  pains  in  the 
eyelkall8,  bock  of  the  head,  and  »mali  of  tho 
bttck,  Pulse,  84 ;  tempcrHturc,  99  9  ; 
tongue  thickly  coated;  complete  loas  of 
appetite  and  nausea.  He  felt  enlirGly 
proetrate.  and  ezpressed  his  belief  that 
Bome  fish  which  he  had  eaten  for  dinner 
had  thorouulily  disagreed  with  hiiu.  Two 
miserable  day8  of  aickness  fuUuwed,  the 
temperature  rising  on  the  morning  of  the 
fitli  day  to  lOSl".  A  short  cough  had 
(Ktt  in,  aud  tbe  ejea  were  suUuBed  and 
tender.  Thore  waB  oonstii>ation,  aud  be 
oompUined  of  weigbt  and  fulneaa  in  th« 
jidt  of  the  atomaoh.  Dr.  Jamee  IJttle 
>aw  htm  %vith  mu  aud  thought  it  likcly 
ihat  ihe  fever  would  nin  on  for  some  tiuic. 
A  qu)et  day  gave  promise  of  a  restful 
oisht,  and  this  promiac  naa  Hlmndantly 
MfiUed.      He  had    an    exceUent  night,  ciuHit.-iir.  w.  b.h. 

j«irtly  du«  to  20  yrninH  of  phenazone,  with 
20  rainims  of  tiucture  of  gelaeuiium  iu  u  draught  in  four  divided  doees 
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afc  bedtime.  Kext  moraing,  pulao  76 ;  temperature  987",  rising  to  100-2'  in 
the  eveniug,  bul  vvithout/  Auy  retum  of  reHtles-iiiess.  SiibnoruiJil  tempera- 
tiirea  folIavveJ  for  a  lew  day8 — 96"4''  being  one  obsen-ation.  The  tongue 
cleaned  very  slottij-^  and  severni  daje  of  extrenic  languor  and  weakiies8 
preceded  final  convalesconce. 

This  gcntlcHmn'8  wife  had,  a  few  daya  previou8ly,  siiffered  from  influ- 
enza,  from  which  she  waa  recoverinj;  when  he  fell  ill.  Uhe  nursed  >>im  and 
got  a  relapse,  accompnnied  Tivith  cough,  bronchial  oatan-h,  and  obsolute  losa 
of  appetite.  It  is  ritjht  to  mentjon  that  iMr.  S.  had  becu  aubject  to  occa- 
Bional  "  bilious  attacka,"  as  he  described  them.  Except  fnr  Ihese  he  had 
not  knovvn  a  day'a  aickniisa  from  hia  lKiyhood,  and  did  aot  recollect  wheii  ha 
had  been  ohliged  to  keep  bi8  bed  even  for  a  day. 

IV.  The  Febrih  Type. — On  Now  Vears  Eve  1889  I  received  a  note 
from  a  fiurgical  collea;^uc  askiug  me  to  aee  hiia,  aa  lie  had  bewi  taken  ill  the 
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aame  afteruoou  \vbile  in  his  8tudy.  On  visiting  Iiim  in  bed,  he  wa8  stili 
shivering  at  times,  and  complaining  of  a  distresaing  feeling  of  cold  water 
streaming  down  hia  back.  He  stated  that  he  had  been  out  of  sorta  for 
three  or  four  wcek8,  and  it  was  quite  evident  that  he  had  made  up  his  mind 
that  tlie  attack  wa9  oue  of  typhoid  fever.  His  pulse  waa  92,  the  tempera- 
ture ahout  100\  Hia  tongue  waH  very  furr«!,  and  his  ♦!yt«  were  injected 
with  8woUen  lids.  He  had  loat  the  sonees  of  tast«  and  smeli,  and  cam- 
plained  much  of  rhenmatoid  or  neuralgic  pains  in  the  back  imd  limbs. 
Two  reatless  feverish  nights  foUovrcd.  So  I  asked  our  mutual  frieud,  the 
late  Br.  Samuel  Gordon,  to  see  him  with  me.  At  the  end  of  the  esamina- 
tion  tho  patient  said  to  Dr.  Gordon,  "  Our  friend  Moiire  8ay.'j  I  have  intiuenza ; 
do  you  thiuk  I  have  ? "  The  an8Wer  waSj "  I  do  not  think  it,  but  I  am  suro 
of  it." 

There  waa  in  this  caae  steady  pyrexia  for  four  dayB,  as  ahoNvn  in  Chart 
III.,  and  then  cjime  profuao  H\veatiug8,  la^ling  for  eeveral  dfty8.  A  slight 
elevation  of  temperature  occurrod  on  the  evening  of  the  seventh  day,  after 
fthich  convalcBcence  wettt  on  uuiuterruptedly.  The  vreakuess  wa8  for  a 
time  extreme. 

Thia  febrile  t}'pe  prevailed  especiall/  among  children.    The  three  charta, 


Dumbered  IV.,  V.,  VI.,  show  the  febrile  movement  ia  girU,  aged  from  12 
to  15.  The  marked  aubnormal  temperatures  on  the  third  and  foUowing 
daya  are  very  noteworthy,  and  are  no  coiiatantlv  preaent  in  ihe  defcrveacing 
Btage  of  influenrji  aa  to  hecome  an  !iii[>orUnt.  dincjnostic  sign. 

Tite  febrile  movement  in  even  uucouiitlieJiU-d  intluenza  ie,  aa  Wunderlich 
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would  8ay,  "  i)olytypical,'*  or  "atypical."  This  is  8hown  by  the  chaita 
&lready  givoa,  aod,  further,  iu  a  diagram  couLaiuiug  lUrec  differeut  typM 
of  tem}>erature  range  in  influenza  (vtiiuli  is  reproduccd),  iUuBtmtive  of  a 
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r,  "  Zur  Kenutnia  dee    Fiebergtmges  bei    Influenza "  by  Dr.   Otto 
itxel,  assiHtant  phyHician  to  the  Municipal  Ofinend  Hospilal  at  Kried- 

riohiAuun,  whicb  appeared  in  the  CentralbkUi  /Ur  klinitche  Afedicin  for 

Janunr7  llth,  1890. 

Influenza  ahow8  a  markod  teudeucy  to  rela{)«(!,  aod  to  thia  feature  the 

indirect  fatality  of  the  malady  is  1argely  due.     In  the  epidemic  of  1S47 

the  death-rate  wns  entimated  at  only  2  per  cent  of  the  caaee  obeeired  in 


^H             London.     It  wa8  probalilv  not  higher  in  tlie  several  epidemics  which 
^H             oecmred  Mnce  1889  up  to  tho  preaent  datB  (1900).     In  the  "ninter  of 
^H             »t  lea«t  a  fortnight  olapsed  between  the  occurrencč  of  the  carliest  čase 
^H             the  fattiUties  from  iudueuzal  bronchltis  and  pncumonia. 
^^^^              So  far  Iroui  c^tablishing  immuuity,  an  attack  of  influenza  seei 
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^V            prodispoBo  an  lndi'v'idual  to  a  sccoad  or  even  a  third  viBitatiou  of  tlic  diseoae. 
^H              lu  lluis  respect  influenza  resemblea  erjsipelua,  dipliLhia-ia,  and  perlmps  pueu- 
^H              inonia,  or  "pneumonic  fevor." 

^^^H                                                                          A'n'PICAT.    FORMR 

^^^^            Apart  from  the  very  many  cases  which  mngc  themsolves  more  or  lees 
^H             aocuratcly  uudcr  tho  fovir  t}'pos  just  deacribed,  Lliem  renuiin  not  il  fe\v  coses 
^H              of  influeuza  which  do  not  a^hnit  of  tietng  properly  closBiHeJ.     They  are 
^H              Q                                            atyi)ical — that  is   to   Bay,  they  conform   to   no 
^1            dn-     ''^  ^'          °     *'         Ime.     With  ooual  DroorietT  sneh  cascs  miiiht 
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uientar}'  fomis  are  observed  in 

ever}'  epidemic. 
population    in 
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"  A   considerable    part   of    the 
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deniicus/  cxhibita  a  stote  of  indisposiiion  wnien 

ebrile   afiection, 

H 

H 

hut  whiqh  is  8hown  to  be  a  ; 

»eneral  invaaion 

H 

by  confusion  of 

H 

the  head,  by  onc'B  quickly  hocomini'  fatitued,  by 

^B             8hows  that  it  is  seldo 
^B             vdthiu  the  compass  of 
^1              which  the  discase  man 

^H                    TAAtly,  Lhe  »anie 
^B             acquire  stili   greator 

diamcUnation    for  business,  and   olten    by   soro 
thniat,    tickling    cough,  etc."      5!iilzer    fnrtlier 
m  possihlo  to  bring  ali  the  spocial  cases  of  influenza 
the  ordinary  elassificalion  becauae  the  forms  iinder 
festa  itsolf  are  uiade  up  of  various  combinations. 
authnr  obaerve«  that  the  "  features  of  the  diseaso 
diver8ity  from    the  various  complicatioris."    Many 
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phenomena  of  the  diaease,  especiallj'  the  ner\'oii8  8ymptoms,  exhibit 
"  important  moditications  accordiug  03  they  atlcct  more  or  Icss  irriublo 
individuala ;  in  h^-sterical  and  hucIi  otlier  patients  intluenza  often  asaumea 
a  pruuounced  nervous  or  si>a»inodic  cliamcter.     In  tlie  čase  of  ha-morrhoidal 

^afiections,  and  in  the  rheuinatic  or  gouty  diathesis  cspeciaUy,  the  miiscular 
pains  will  occur.  With  joimg  cMldreu  B^mptoms  of  coogestion  of  the 
braiu  aro  ofton  aeeu,  and  tliia  perbaps  may  be  tho  expUnation  of  the 
uufavourable  result  soint^titnes  observed  in  Lheir  caaea." 

Perbaps  also  the  fonn  of  the  diseajse  which  I-^inklcr  bas  called  "  cbronic 
influenza  "  shoald  be  iucluded  among  the  &typical  or  aberrant  varieties. 
Whcu  Kinkler  asserts  that  influenza  may  assume  a  cbronic  character,  he 
refers  to  the  actual  contiuuaiite  of  the  influenza  bacilH  and  to  a  resultiiig 
cbronic  bmnehitiH  or  chronic  pneumonia.  VarinuB  anthons,  aniong  them 
Pfeifter,  Waa8ermann,  Beck,  and  Kruse,  havo  asBiired  ue  that  the  bacilli 
of  intiuenza  inay  repeatedly  be  found  in  the  sputum  for  wecks  aud  montbs. 
In  8uch  patients  cough  aud  expoctoraLiou  peraist  after  the  influenza  bas 

[•eemiDgly  passed  away;  and,  nithout  any  known  causo,  at  intenab  of  a 
few  day8  or  a  few  weeks,  the  &ymptuiuB  uf  a  brouchial  caturrh  i-otum,  so 
thal  again  and  again  c^ugh  and  esitectoration  int:rea»e — lo  dccrca»e  in 
tnm,  proltablv  \\ithout  niedical  attendance  or  treatnient.  In  these  chronic 
cases  of  influenza,  Finfcler  6ay8  he  is  prepared  for  everything  wbicb  occurs 
in  the  acuto  form — sudden  fever,  neiuuigia,  attacks  of  porspiration,  diges- 
tive  disturbance,  asthmatic  8ympU)nis,  corvza,  sore  throat^ — ali  iheae  reappear 
witbnut  vrarning,  altemating  in  guch  a  uianner  timt  the  patient  nften  attri- 

jboteft  the  oaiise  to  a  "  cbange  in  the  weatbeT."     Ouly  a  bacteriological 

'examination — whiob  shculd  alwaya  bo  made— will  distinguish  snch  caseB 
from  a  broucbial  or  pubnonar}'  tuberculosis,  or  from  a  secondary  diplocoocus 
infectiou. 

EFFECTS  on   DirFBBK>T  STSTtMfl 

The  statemenl  inade  above  that  influenza  »eeks  out  the  weak  poinb 
.(locus  minoris  rrsigtantvr)  in  an  individual  givea  a  clue  to  the  niultiplicity 
and  Beventy  of  tho  complications  and  Boquels  of  tho  diaease. 

The  Re9piraiory  Tract. — As  waa  to  be  auticipntcd,  the  poison  of  iniluenza 
lalls  with  special  violenco  on  the  reapirBtory  tracL.  In  Dublin,  duriug  the 
firet  quarter  of  1800.  973  deathft  were  referred  to  diaeaaes  of  the  reapiratory 

S'stem,  ezclusive  of  phtbisis.  Tbis  nuuiber  wa«  34  per  cent  in  eicera  of 
le  averago  for  the  correspondiug  quart€r  of  the  previous  ten  yeftr8.  The 
deaths  from  broucbitis  were  654,  agninst  au  uvt^rage  of  507,  or  au  exceee  of 
""SS  per  cent.  Thoee  from  pneumonia  were  211,  or  79  i»er  cent  above  the 
avetrage. 

Foremost  omong  tho  Bocondary  aflcctiona  whioh  complicate  influenza 
Btauda  pneumonia,  to  \vhich  the  beavieat  deatb-toll  is  ptiid  by  the  uctims 
of  the  prininrv  nr  influenzal  infec^tion.  6ut,  in  this  instance,  the  tenu 
pneumonia  inugt  be  taken  in  a  generic  rather  than  in  a  specific  Benae.  Ab 
[S  inattcr  of  fact,  broncho-pueumonia,  true  lobar  (croupous)  pneumonia,  and 
oellaUr  (influenzal)  pneumonia  are  well-recogQiBed  varieties  of  Itmg-intlam- 
mation  which  occur  in  or  after  influenza. 

I^yden.  in  a  conununication  to  tite  Medioal  Societv  of  Berlin,  states 
tliat  the  pnoumoDiua  obaerved  by  him  shovred  a  peculiar  course — severe 
pain  in  the  aide  and  dy8pnota  were  rarely  notioed ;  the  local  procesa  wa8 
not  altcwetber  typical ;  frequently  it  WAa  neces«ary  to  waLcb  for  tbroe  or  four 
hdayB  before  any  «\-idence  of  a  localisation  of  the  diaease  waii  forthcuming. 
Tben  a  cropitating  riUe  wb5  heard  over  a  wide  aren,  and  thia  perhap«  tho 
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very  next  dav  would  has'e  disappcared  to  ahow  itself  in  some  other  situation. 
Not  very  ofteu  a.  firm  li  epa  Lisa  tion  occuired  wiLh  t:learly  map|>ed  ouL  dulnesa 
Agaiu  the  typical  sputiim  of  pnoumonia  vvas  often  wanting.  "Bacteriological 
inveatigaiious  revealed  the  presenoe  of  three  kinda  of  raicrobes ;  (1)  Diplo- 
cocci,  which  rcprcsonted  the  weIl-knowii  pncumonia-diplocooci  of  Fmnkel; 
(2)  Siraptococfi ;  (3)  SUphyIococci.  I^e^den  adopted  the  view  that  the 
forma  of  pneumonia  are  different  — typical  genuine  pneumonias  with 
deviatiug  course ;  mised  fornis,  especiallj  in  those  combiaed  with  pleural 
elFusioii ;  Iastly,  siiuple  sti-eptococci  pneumonma. 

Kibbert,  discusaing  the  posaibilit.y  of  a  cauBal  aignificanoe  of  the  Sirept^- 
coccus  j)yogeiu'A  in  relabion,  to  the  pbenomena  of  infiueiiza,  alludes  e8i>ecially 
to  the  inflammation  of  tho  lunga,  whoBo  peculiar  ery8ipela8-like  8i>read,  on 
wliich  Finkler  lay8  so  much  streas,  and  who90  auatomical  relations  admit  of 
being  rcfeiTed  back  to  tho  iuUueuce  of  the  8troptocoot:ua.  Itibbert  points 
oiit  that,  in  contrHflt  to  ordiuary  cnmpouH  pueumuiiia,  the  cuL  Biirface  of 
tho  hepntiBed  lo;ver  lobe  in  threo  cases  preseuted  an  almost  smonth  appear- 
ance,  the  exudation  was  soft,  very  rich  in  cells,  and  poor  in  fibrin  (hypinoai8). 
CuUivation  experitnent8  with  the  tracheal  luucus,  the  hmg  tissue,  the 
Bpleen,  and  the  kiduey8,  fnmished  in  five  out  of  eight  cases  the  Strepto- 
ecccus  pyogents,  or  cIsc  tho  Sfreptococcus  erj/mpr^^fosus  (which  has  been 
ahown  to  be  identical  with  the  foiuier),  the  presenue  of  \vbich  microbe  coiUd 
1«  detnoiiBtrated  in  Lhe  aputiiiri  alao  of  t-he  iafluenza  piitienta,  Hia  inveati- 
gationa  on  the  whole  jield  the  result  that  in  ali  cAses  in  which  inicro- 
organisma  \vere  at  aH  capable  of  demonstration,  tbe  Strtptococciis  pyogtng8 
was  found.  Only  ouco  wa3  thore  in  addition  a  coccna  which  had  a  great 
reiseiublauce  to  Uie  Diplocuccus  pneumoniw  and  probubly  repriiseuted  a 
modificjition  nf  the  Bame. 

Fiukler  observed  45  cases  of  iufluenzal  pnsumonia,  of  which  oiily  2 
camo  undcr  tho  deacriptiou  of  typical  lobar  pneiimonia,  whilD  tho  othor  43 
were  regarded  as  cases  of  the  disease  which  ho  liaa  ofteu  deacribed  as 
"  Streptocoecua  Pneumonia."  Seven  of  his  patienta  dieii.  ^mst-mortem 
esaminationa  being  made  in  three  iustancea.  He  regarded  the  pathological 
condition  aa  n  preponderating  coUular  inflammation  with  participation  of 
the  iuterstitijil  tissue.  The  cellular  uature  oi'  the  inllamuiation,  togethor 
with  thtj  piMuouuMil  teudency  it  i!xlnbitH  to  develop  by  spreading  inde- 
finitely,  in  Finkler'«  opiuion  juatified  him  in  deacribing  this  diaease  as  au 
ery8ipelas  of  tbe  lung.  He  points  out  that  tbe  reaemblanoe  of  this  form  of 
pneumonia  to  ery8ipela5  conaiata,  not  alono  in  the  anatomical  characters  of 
the  iuflaiiuiiatory  procesa,  but  alao  in  the  fact  l!iat  both  diaeaaes  depend  on 
the  prcaence  of  streptococt-i.  Finkler  looks  npon  this  atrcptocnccus  pneu- 
monia as  a  localisation  of  the  excitiug  cause  of  influeuza  in  the  hmga.  As 
to  this  last  poiat  one  \vould  be  more  inclincd  to  agree  vfith  Leyden  and 
Levy  that  the  question  is  mucIi  more  one  of  a  Becondary  iufection,  for 
vrhich  the  inHueuza  n:erely  laid  the  foundation. 

It  ie  to  be  rememliered  that  the  foregoing  observations  vrere  made  in 
conncction  with  the  great  pandemic  of  influenza  in  18B9-90,  antecedent 
therefore  to  tho  discovery  by  Pfeiffer  ia  I8i)2  of  the  Bctcillus  injluenza:  in 
the  puruleut  bronehial  aecretion,  aud  Iiy  Gauon  iu  the  blood  of  patients 
suffering  frora  epidemic  influenza.  That  diacovery  must  certa.inly  be 
regarded  as  conclusive  proof  of  the  esistence  of  a  specific  primary  infection 
of  the  lungs  to  which  ali  othcr  infectiona  are  lusiidental  and  fteoondary. 

We  may  theu  conclude  that  Pfei(fer'a  baeillus  itself  pix>ducesa  catarrhol 
bronchitia  and  a  pneuiunnia,  while  the  presence  of  influenza  prediapoaea  to 
aecondary  infectiona  of  the  lungs  by  the  DiplococcM  pneu7no7iue  of  Frankel, 
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the  Strrptococcus  erysipf-lafU  of  Fehleisen,  the  Bnrillus  pTitumonitr  of  Frieil- 
Un(ler,aDd  p088ibly  the  Stnpht/lococcus  pi/ogems  aureus  of  OgBton. 

The  pUura  is  often  iuvolved  m  the  priinorv  or  secoudanr  pathogenic 
proceeaes  of  iuflucn/ji.  Rosearchea  carriod  out  by  a  CoUective  Inveatigation 
Committee  in  Genuany  Kl)owed  that  the  pleum  became  engii^d  in  from 
12  to  33  per  cent  of  the  coaes  of  pneumonia  complicjiting  intluenza.  At 
Kigft  Kranuhals  met  with  "exudative  plcuhtis"  iu  12  out  of  220  cases  of 
iotluenza.  In  tlic  lUga  lioepital  thcre  wcrD  7  cascs  of  plcural  cfluaion 
limong  87  casos  of  iutlueu^a.  The  exu(latiou  vas,  as  a  rule,  eero-libriitous, 
hut  in  G  instancea  it  wm  pnnilent.  Tho  nffection  milj  mi^Krvene  upon 
bronchitlB  withont  pnetimonia.  The  boctehal  factor  iu  ite  production  is 
most  frequeutly  the  Streptvcoceus  pyogeius,  but  vorious  Btaphjlococci  also 
pUj  a  prouiincDt  part  in  its  etioio^y.  Kiukler  of  Bouu  alluiles  to  the 
iutense  (lyspu(ea  whi[:h  often  att«ntl9  tli«  plHiirilis  uf  inlluenza — a  dyapuii'U 
wliich  he  rightly  re^^-ards  ns  not  morelj  nicchanical,  but  also  prolMibly 
toxoexnic  in  ita  origiu.  Long  ago  liobert  Jamee  Uraves  of  Bublin  ^ve  a 
graphic  description  of  the  extmordinary|dy8j)n(ea  vvitnessed  in  the  inttuenza 
of  1836-.*i7.  According  to  him,  "even  in  manr  cases  vrhere  the  bronchial 
mucouB  membrane  ia  but  slightly  engaged,  the  amouut  of  dyspncea  ifl 
remarknbly  great.  Indeed,  it  uiight  be  said  witli  much  truth  that  the 
(lyfipna'a  wa8  hy  no  means  proportioned  to  the  extent  of  pulmonary  indam- 
toatioiL"  Having  pointed  out  that  in  many  bad  casea  of  influenza  the 
dyBpDcca  is  in  termi  ttont,  Graves  auggoets  that  the  respiratory  derangcment 
may  dcpeud  on  the  same  general  cauae  which  produces  the  whole  traiu  of 
ByuipU)mR,  aud  that  it  niight  exiRt  even  vhere  there  was  no  bruneliial 
intlanunation  at  aH.  "The  dy8pucea,"  he  adde,  "api>eara  to  be  chiefly 
attributable  to  some  impression  luade  on  the  vital  actiWty  of  the  lung." 

lullueuza  ia  a  perilous  complication  uf  pulmuuary  cuuaumptiou.  In 
Ix)ndon  at  the  height  of  the  epidemic  of  1S89-90  the  weckly  number  of 
deaths  from  phthisis  rose  to  double  the  average.  In  Dublin  phthisis  cauaed 
437  death«  in  tho  tirat  quarter  of  1890,  or  an  incrcase  of  90  deatha,  or  26 
per  oent,  ua  compared  witb  the  average  for  the  first  quarter  of  the  previous 
ten  years. 

So  long  ago  us  1803  Br.  Woo(lford  of  Ahnafonl  wrnte:  ""\Vhen  the 
influenza  attacked  subjocta  apparenlly  predispoeed  to  phthisiB,  it  uever  faiJed 
to  increaee  and  call  into  action  the  latent  aeeda  of  that  diaeaso,  and  in 
aeveral  instauces  to  induco  Bpeedily  a  couUrmed  atutii  uf  it,  whiub  qiiickly 
proved  fatal."  In  thia  opinion  inont  KtudeiitH  of  inHuenza  will  agnv,  althuugh 
tho«  have  been  a  few  disaentients  from  time  to  tirne.  We  are  thoroughly 
in  ftocord  with  Dr.  J.  K.  Goodhart  wheu  hc  Baya  ibat  in  a  large  number 
of  casea  influeujEa  laya  ita  victim  o^ien  to  on  attack  of  pulmonary  tuber- 
cnlosia.  ''Many  a  caae,"  he  wTit6B,  "aeemed  to  Htart  from  an  attack  of 
<nflM<ffHffii;  and  many  a  caae  of  phthisis  was  cortainly  eent  on  its  way  with 
an  ttlnrming  increase  in  the  rapidity  of  its  progreas." 

Fiuklcr  bas  drawn  attcutiou  to  the  fact  that  in  phthisical  patient« 
paitieuUrly  influenza  \as,\j&  an  extntordiuarily  long  time,  that  it  becomes  aa 
it  w«re  chronic  in  theni,  and  from  time  to  tirna  inducea  freah  inflamniatory 
proceeaee  in  the  cicatriaing  tuberoulous  areas  in  the  lungs. 

Partly  alao  through  the  damago  inflicted  by  it  on  the  elasticity  of  the 
luDg,  liut  chiefly  fivrn  ita  hiirtrul  ellecU«  upon  the  pulmonary  uerves, 
infltifuini  layB  the  faundation  for  bronchial  asthma,  a  set^uel  which  ia  uaually 
tranaitorv.  but  mfty  l»e  persiatent. 

Another  distressing  Bequel,  to  which  Professor  Oster  has  dmwD  attontion, 
is  difl'use  bronchieetaaia. 
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The  Cardif)-  Vascular  Systtm. — Infiuenza  ;!ciMorts  the  heart.  Tlieae  word8 
perhaps  vn\\  }>est  espreas  the  disaatrous  eHect  whi(ih  this  Rtrange  mulady  haa 
upon  the  heart-musclo,  but  especiaUy  upon  the  innen-ation  of  the  heart. 
Indecd,  the  term  "  heart  iaihire,"  uow  on  every  one'fi  lips,  wa3  acarcely  ever 
heani  bolbre  Ihe  pauUemic  of  1889-90.  The  very  treaclieroua  and  daugeroua 
form  of  infliienza  known  as  the  cardiac  type  Tnay  nccur  with  or  without 
pneunionia.  The  frightfol  ebbiug  of  atren<?th  in  iuany  cases  of  inttnenzal 
pueumunia  in  perBous  of  uiiddlc  lilfe  or  advanced  iu  yuiirs  reaches  its  climax 
iu  a  trtie  hcurt-piil»y.  Iu  olher  caaee,  uncouipltcatcd  with  pueumonia,  the 
hearb  cullupses,  Hoinetiiues  wit)i  a  BuddennesR  that  siiggestB  iiipture  or  cardiac 
thrombosis. 

In  Dublin  the  outbreak  of  1889-90  hod  an  iuiinediate  and  imtoivard 
eJibct  in  raisiug  the  mortality  from  diseaaes  of  the  organa  of  circulation, 
includiiig  "  heurl  diseune,"  in  the  most  general  senae  of  tlie  term.  A  niarked 
rise  in  the  nuniber  of  deaths  coincided  \nth  the  chief  epideniic  perio*!,  the 
secoud,  third,  and  fourth  week8  of  ItiOO.  In  the  fourth  week  diseaaeB  of  the 
circulation  were  returned  to  the  Ragistrar- General  for  Irelaud  as  the  cauee 
of  death  in  the  Dublin  regiatration  area  in  30  instances,  compared  with  a 
ten  year8'  avenige  of  12'2  deaths  for  the  corresponding  week.  Of  the  30 
victiuis,  14  were  aged  betweeu  40  and  60  year8,  9  beLween  60  and  80,  and 
4  w<!re  ftbovo  80  yeara. 

In  estimatinj;  the  malign  influence  of  the  disease  on  this  class  of  inaladies, 
it  ia  noteworthy  thut  neither  intenac  cald  nor  unduo  warmth  in  winter 
raisea  the  death-toU  from  diseases  of  the  circuTatory  ^stcm  to  any  per- 
ceptible  extcat.  This  interesting  fact  throws  inlo  bolder  relief  the  baueful 
reaulta-of  inflnenza. 

Ttie  grof«t'r  lesions  of  periciirditis  and  endocarditis  must  be  accounted 
rare  in  or  after  inHucnza.  Even  evidonces  of  myocnrditi3  and  acuto  de- 
generatiuns  of  the  cardiac  gangUa  and  norviis  are  ofl«u  sought  for  iu  vaiu, 
alike  before  and  after  death.  Nevertheless,  in  a  large  nuuiber  of  cases  the 
phy8ical  aigna  and  8ymptoms  bear  te8timony  to  a  profound  influeuce  of  the 
poison  of  the  dieottse  upon  the  iijyocardium  and  ita  ncrves.  Brcathlessness 
on  sligliteat  exertiou,  coldnesa  aud  blucuesa  uf  the  estremities,  rtatlesanesa, 
the  presence  of  blowing  8ystolic  murmurs  at  the  apex,  pjimxy.sinal  tachy- 
cardia,  or  arrhythinia  of  the  piJse,  epigaatric  puUiition — ali  point  to  acut« 
dilatation  of  tho  vcntriclea — a  pathological  statc  brought  about  by  changes 
(iuflammatory  or  degenerativen  or  both)  in  the  heart  muscle  and  in  the 
cardiat:  nerveg.  The  pulae  ia  not  only  mpid,  irregular,  or  intcrmittent,  but 
it8  rate  varies  remarkably  with  change  of  position,  beconiing  extremely 
rapid  when  the  patient  sita  up.  Thi»  is  wbat  Huchurd  calls  tho  •pouh 
itistable.  The  toxinB  of  intluenza  iiifty  afTcct  the  blood-veeaela,  cauaing 
tlin^mbosia  or  hiemorrhagea,  lesions  whidj  are  Htrictly  aualogous  to  tltosa 
■which  occur  in  the  vessels  in  the  course  of  other  infectivo  disorders.  Koae* 
bleeding,  ha-monhage  from  the  eai-,  haemoptyBiB,  ha'matemesia,  bloody 
stools,  hicmaturia,  and  menorrhagia  have  aH  been  obaer\'Gd  moro  or  leaa 
often. 

The  Skin. — Ttie  skin  raay  be  the  neat  of  variouB  rasheH  in  intluenza. 
Thus  in  the  hfemorrhagic  variety  of  the  diseaee  petechio)  maj  occur.  Or 
again,  from  vaao- motor  pari-sia,  lleuting  erylhematous  raaliea  (crythema 
fugax)  may  develop,  resenibling  either  mcasles  (niorbilliform)  or  Bcarlatina 
(scarlatinitorm).  Papular  awi'Jit  niiiJieB,  with  miliarj  vesicles  or  Budamina, 
are  also  met  with.     Horpotic  eniptions  are  08pecially  conimon. 

In  oontrast  to  dengue  fever,  however,  influenzu  must  be  regarded  aa  a 
Qon-cruptivc  fever.     Whca  tho  rashes  juat  meationed  do  appear,  they  are 
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aocddental  ratbcr  than  e&sential  or  8i)ecific,  and  they  resulc  from  vaso-motor 
pareaia,  or  liyperp}'rexia,  or  profuse  sweating,  or  from  tlita  ingeation  of  audi 
druCT  as  quinine,  pheaazone  and  its  congeners,  or  salicjlat«  of  »odium. 

Erjsipelas,  eczema,  acute  funinculoeis,  and  suppurative  follicular  impetigo 
bare  also  been  obecrved  aa  cotoplicatious  or  sequela-.  Pemphigus  hiis 
occurred  in  rare  insUucea. 

Kxtreme  dryness  of  the  skin  is  a  rare  epiphenomenon.  £xtreme  Bweat> 
ing  (Ii^-peridrosis)  is  not  ancommon.  Finkler  has  seen  a  man  wlio  suflered 
for  months  after  indnenea  from  hyperidrosia  \vhich  nearlj  drove  lum  frsntic. 
When  the  man  stood  oaked  in  a  cuol  room  the  per»piralton  would  Ut«raU)* 
pour  in  »treams  from  hia  skin.  It  is  interp»ting  to  note  that  in  tbis  cuae 
atropin  had  no  eftwt  whatever,  while  the  attacks  suddenlj*  disapp«ared  after 
salipjrin  was  administered. 

Th€  Kidmtfs. — Albumiuuria  is  hy  no  meane  uncommon  in  iuflueno, 
but  nepbritis  must  be  looked  upon  as  an  infre<inent  complicatiou  or  smuela. 
^Vlien  it  occura  it  is  a  trvie  acute  infective  glomerulo-nephritis — to  use  Kiebfi' 
t«rm.     Glycosuria  has  tolerahly  often  lieen  met  with  in  or  after  influenza. 

The  Digestive  System. — The  digestive  sj-stem  suffers  aevoi-elj-  in  manv 
casee  of  iufluenza.  but  the  disturbances  are  of  functional  or  uervoua  origin 
rather  than  jiathoLogical  in  cbaracter.  The  thickly  coated  tongne,  foul 
mouth,  and  fcctid  breath  have  already  been  mentioued.  Tbere  is  sometimes 
absolute  Ices  of  appetite,  amounting  to  disgust  at  the  Tery  idea  of  food, 
constipation,  flatulence,  vomiting,  and  less  frequently  diarrhcfia.  OocaaionaUy 
tendemess  on  prceaure  and  pain  in  the  ileo-cajcal  region  iodicate  the  presenoe 
of  a  true  intlueazal  enteritis.  If  to  ihese  Bymptouis  distcnsion  of  the 
abdomeu,  insomuia,  delirium,  rapid  pulae,  and  eubirgcineul  uf  ihc  eplccn  bo 
addeil,  the  diagnoais  between  true  enterio  fever  of  a  severe  type  and  tbe 
enUrie  or  typhoid  form  of  iuHucnza  becomes  moat  difticult.  Widar8  test  for 
enteric  fever  njay  help  the  phy8iciau  to  a  rorrect  opiniou.  Kiukler  pointa 
out  that  in  these  casea  the  anorexia  and  accompanying  gastric  EvmpLoms 
may  laat  for  weekft  afler  the  intluenja  has  declined,  so  that  a  notable  losa  of 
flesh  and  even  a  grnve  cjichexia  may  take  place. 

The  liver  ia  rarely  much  aUected  in  iulluenza.  It  may,  however,  be  the 
seat  of  cougestiou  or  of  a  pareuchymatou8  degeneration,  such  aa  occurs  in 
ottier  acute  toxffimiaa.  Marked  jaiindioe  is  also  rare,  though  on  icteric  tinge 
of  the  conjunctivffi  is  ofteo  seen.  Dr  Baumicr  of  Kreiburg  met  with  fdight 
jaundice  so  frequently  that  he  regard«!  it  aa  a  valuable  diagnostic  8yniptom 
of  intluenza.  Slill  hu  admita  tlut  he  couhl  not  demonBtraU.-  iho  presenc«  of 
bilepigmenLti  in  the  urine,  and  the  "  jaundice "  wa8  oonfined  to  u  ye1Iow 
ooloration  of  tbe  sclera. 

Thf  /{ervotts  S^sUm. — "  Tliere  ia  hardly  a  nervous  8ymptom  in  exi8t«nc«/* 
aayB  Finkler,  which  has  not  l)een  obaerved  in  iuOueuza.  He  proceeda  to 
instance  headache,  hac-kache,  neuralgia,  myalgia,  hyi>erae8UiHdB  and 
rLnii-nthesia  of  the  cutaneous  ner^-ea,  vertigo,  insomnia,  fleliriiun.  Byiic<iiw, 
debility.  post-grippal  ueurusthcnia,  hy8teria,  and  hyslero-L'p!lei»8y,  couia  (so 
that  thu  ma)ady  n.':^mhles  the  aleeping  aicknees  or  nouia  of  tbe  We8t  C( 
of  Africa),  ehorea,  singultu«,  yan-ning,  totanoid  spaams,  and  local  paralrs 
For  theee  various  nen'oas  phenomeua  Finkler  believes  that  we  must  seeic 
explanatioD  in  the  actioti  of  some  aoluble  tozin.  He  fnrther  bclieves  that 
they  are  ali  puroly  functional  di-sturbances,  l>asing  the  opiuion  on  the  liictii 
(1)  lliat  tbe  coinbinatiun  of  uerve  symptotiia  with  aLrop)iy  vas  tiot 
flufl1cieully  marked  to  justify  a  diagnosis  of  anatomical  changtm  iu  tbe 
nerves  themaelvea ;  (2)  that  recovery  has  frequently  resultod  iii  such  vt 
with  aotoniahing  nipidity ;  and  (3)  that  dnigs  euch  os  phcnazoue,  salipyrin,' 


284 


INFLUEKZA 


or  quiDiDe  t'requentlj*  cauacd  a  thaage  for  tiie  better,  or  cven  a  perfect  cure 
90  6uddeuly  "  thiit  the  diaguosis  of  u  funcUoiial  uervous  disturbance  wa8 
forceil  upou  us  ex  Juvantibus." 

It  niust  not  be  euppoeed  that  organic  leaions  of  ths  nen.'0U8  sjRtem  are 
uuknowii  in  connectiou  with  inlluenza.  Far  from  it.  In  the  firat  plačo, 
thia  is  one  of  tlie  diseases  of  \vhidi  the  toxin  dama^-es  the  nervea.  Peripheral 
neuritiM,  Hbown  by  p;iin,  punL^stht^Bia?,  and  paraly«iH,  may  be  preaent  locally 
>r  as  a  miihiple  nturitis  (peripheral  poljneuritis).  Or  "nuclrair  paresse," 
'as  Leicbtenstern  \veU  terms  them,  may  arise  from  lesiona  of  tho  motor  nuclei 
of  the  third  and  fourth  oerebral  vcntriclcs  caused  by  the  toxiiia  of 
influenza. 

Apoplectiform  seizures  have  oaanionallj  Imppened.  In  1890  Lelchten- 
8tem  reported  eight  instauces,  to  which  he  aftorward8  added  four  more. 
The  ccrebiul  paraljsia  of  influcuza  may  show  itself  aa  a  monoplegia  or  aa  a 
hemiplegia,  aud  may  be  couipHeated  by  delirivim,  couvulsions,  and  coma. 
Thia  gronp  of  8yniptoina  ia  probably  due  to  miLTobiL;  timbolisui  of  tbe  veasels 
of  the  pia  mater,  similar  to  what  maj  be  ob8er\'ed  in  casea  of  epidemic 
ci-rtibro-spitial  mimingitis  and  of  ulceraLive  or  malignaut  endoairditis. 
Fiirbrinf;er  lias  re|:iorted  two  casea  of  f^ave  organic  cerebral  affectious  follow- 
ing  intluenza,  in  \vbich  larye  h;vraorrhagic  foci  in  the  brain  \vere  found  after 
death.  Siuiihir  ft>cal  diseaaes  of  the  brain  have  bcen  recordcd  by  Bristoffe^ 
who  obaerved  fiv«  Ciu*t.'3  in  whii;li  l\n:  precediug  influeuza  waa  looked 
Hpon  as  the  etiologicai  factor  iu  the  encephalitic  procesa  (Finkler),  In 
1897  Pfuhl  report^id  three  casea  of  what  he  Ijelieved  to  be  localisations  of 
iuflucnzft  bacilii  in  the  brain,  Aa  these  bncilli  are  now  known  to  be  capable 
of  exeitiu},'  suppuraliou,  they  muy  be  tlie  cautH!  of  priumry  puruleut  ehanges 
in  the  braiu ;  or  Hecondary  purulent  foci  may  rp,sult  by  metaBtaais  from 
8uppu.ration  in  the  car,  frontal  sinus,  antruni,  noše,  or  tonsil. 

Purulent  meningitis  nifty  be  brought  about  in  preciaelj  the  aame  way 
in  or  after  inlluenza.  At  the  same  tirne  Kranuhals  of  Riga  haa  observed  a 
Diimber  of  cjisea  vvhich  cliiiically  resembJod  an  undevcloped  cerebro-epinal 
meningitis,  V>ut  which  at  the  aiitopaj  Bhowed  only  escesaive  hyperainna  of 
the  pia  mater.  In  eveiy  such  instanco  therc  was  pneunionic  iutiltration  of 
tlie  lower  lobea  of  the  luugs.  In  quoting  thia  obaervatiou,  Finkler  aay8: 
"  It  18  of  extreme  iiin)ortanco  to  remember  that  we  may  Iiave  these  marked 
nieningitic  8yr[iptoniB,  such  iia  great  fever,  apathy,  aopor,  atilTness  of  the 
Dock,  etrabiamus,  inequahty  of  the  pupils,  grinding  of  the  teeth,  hyper- 
[Lstbeaia,  bradycajdia,  aud  intermittenC  rcapiration,  without  ttny  lesions 
whatever  of  meningitis." 

Organic  affectinns  of  the  spinal  cord  are,  according  to  Finkler,  rare  in 
influenza,  Sjmptoms  referable  to  a  disseminated  myelitiB  have  been 
obscrved  by  Benno  Herzog.  Kcvilliod  reporta  the  čase  of  a  young  giri  who, 
after  a  relapse,  became  totally  paraplegic,  with  avmptouia  of  apuatic  Hpiual 
para]y8ts.  The  typical  8ymptam-r.oinplex  of  Brown-S(^quard'fl  paraly8i8 
(heuiiparaplegia  with  hemiantesthoaia  of  tho  opposito  side)  was  observed  by 
Determanu  in  u  man  nged  25.  Acuto  ascendiag  paralysifl  (Landry'8  pal8y) 
haa  been  deacrilied  by  Fereol  aud  Laveran  ;  acute  anterior  poliomyeUti8  by 
Teisaier,  Henoch,  and  Draaha 

Apart  altogether  from  the  brain  distnrbancos,  wbether  functional  or 
organic,  \vhich  have  juat  been  detaileJ,  are  the  mental  affectiona  of  influenza. 
The  disturbaucea  of  tho  mind,  or  py8cho3e8,  which  attcnd  or  fo!low  thia 
Btrange  maladv,  are  coiintle&s  iu  number  aud  iu  variely.  They  form  one  of 
,the  most  digtresaing,  liecftuae  one  of  the  raont  intractablo,  fejiturea  of  the 
diseose.     AVhile  it  is  true  that  serious  mentol  dieease,  temporary  or  per- 
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manent,  maj  superrene  on  anj  acule  specific  Intosication,  such  as  tjphua, 
>snuilJ-pox,  or  enteric  fever,  yet  intluenza  eosilj  takes  hrst  plače  as  a  pre> 
i^isponeDt  to  p^ohosis^  2sot  is  it  oiily  in  those  who  ure  by  hereditj  or  by 
OoostitutioD  predispofled  to  mental  intirmitv  tbat  intluenza  pla^s  Itavoc  with 
the  mind.  Dr.  Juliua  Allhaua  examineu  the  question  uf  predisposition 
'with  great  čare,  and  found  that  there  waa  a  congenital  or  acquired  neurotic 
tendencj  in  62*8  per  cent  of  the  casee  of  post-intluenzal  pejcbosis,  but  no 
Buch  tendency  in  37*2  per  cent  of  such  cases.  Kirn  dividea  iofiueuzal 
pjachosea  iuto  febrile  aud  jicat-febrile,  accordiug^^  tbcv  declare  themselvea 
during  the  fever  orafter  it  Iioa  nm  itscourae.  Delirium.atlended  by  motor 
exciteueDt,  hallucinations,  and  sensorj  illusions,  is  the  form  n-hicb  the 
febrile  variety  usually  takea.  States  of  mentol  exaltation  and  of  dcpression 
follow  cacb  othcr  in  quick  Buccesaion.  There  is  insomnia.  itecoverj 
usuaUy  uocurs,  bul  the  jutientH  meiuory  majba  a  blauk  so  far  u^  Um  illneaa 
is  concflrned.  The  poet-fehrile  pHyoho8eB,  acconling  to  Kirn,  are — acute 
niauia,  coming  on  imuiediately  after  the  fever ;  melancholia  and  depression, 
appearing  vitbin  a  few  dayB  to  a  fcw  uecks  after  intluenza ;  and  general 
pualjsis,  coming  on  as  late  aa  8ix  montlis  after  the  attack. 

In  addition  to  thcse  grarer  diaooses  of  the  mind,  we  must  noto  the  not 
in!Tequeut  occurreuce  of  either  bjateria  or  h^-pochomlhasis  iu  the  loter 
etages  of  intluenza.  The  fol]nwing  are  estracta  from  a  lettcr  \vritten  by  a 
Tictim  of  intluenza  in  .Tanuary  l'JUO.  The  patient  waa  a  gentleuian,  aged 
about  twenty-6even,  who  8ub6equcntly  rcgnined  his  usual  escellont  healtb. 
He  ttTJtes : — 

"  As  I  um  quite  satiafied  that  the  eomplaint  I  havu  (and  uiany  othera)  is 
Bomething  quite  new  in  tbis  country,  I  thought  you  vtiuld  not  mind  my 
vriting  to  let  you  knovv  bow  matters  stand  with  me.  ...  I  had  a  fair 
night*a  sleep — one  or  two '  heats  aud  colds.'  The  nest  day  I  wa8  not  »o 
well,  and  on  Wedueaday  morning  I  went  to  GrBi^uore  HoteL  I  walkod  on 
the  sbore  after  lunch,  aud  liad  a  very  light  dinner — lish  and  chicken. 
Ilaving  hftd  eome  ohampagne  at  4.30  p.m.  I  drank  nothing  al  dinner,  but 
took  about  a  wincglaasful  of  whiBky  punch  at  10  o'clock.  I  slopt  tho  uight 
through  wilhuut  auy  appareut  cbituges  of  temperature,  aml  felt  vm  well  aa 
ever  I  did  in  the  moming,  when  like  a  /ool  I  toiik  a  tepid  iHith.  Thia,  I 
ihink,  gave  me  a  cliill  again,  aa,  thougb  I  felt  well  ali  the  morning  and 
walked  on  the  shore,  I  felt  very  dnll  tovards  evoning.  During  the  next 
nigbt  but  one  I  vos  vcry  dull  and  cold — nothing  seemed  ublc  tu  viarm  me, 
and  I  got  a  l>ad  attauk  of '  shivera.'  By  the  way,  when  at  Greeuore,  a  young 
friend  of  mine  wa8  irheelrd  iuto  tlie  uoFTue-rooui  of  the  hotel  ^^ith  ali  povet 
of  his  legs  gone,  and  ho  hos  had  just  the  same  sjmptoms  as  rnjself.  ...  I 
need  hArdly  8ay  wbat  a  shock  thia  gave  me.  .  .  .  Some  of  the  doctora 
looking  after  t)uH  ease  I  menltun  told  him  tu  go  uut  aa  much  aa  poaaible ; 
others  told  him  to  8tay  in — anyhow,  the  poor  chap  can  keep  no  food  in  hia 
inside,  and  cold  is  no  name  for  him,  thougb  now  and  then  he  savs  be  feels 
ftot  /  Thia  fever  aeoms  to  mo  more  like  what  fellow8  teU  me  they  get  at 
plače«  on  the  We«l  Coost  of  Africa — auoh  as  lionuy,  Cape  Coost  Cuatlb,  and 
LagOB — for  as  far  as  I  am  cuncerued  I  have  no  aign  of '  a  cold  '  whatever.  .  .  . 
If  Iamany  WBy  betterto-raorrow(Saturdiiy)  I  urili  go  home,  as  loma  bother 
hcore  at  nigbt  when  1  ean't  keep  irarai,  even  with  u  roahng  Gre.  I  hopo  you 
wiU  not  think  thia  letter  a  great  bother  lo  reod.  but,  as  I  artid.  I  think  these 

csMa  arv  Dew  and  iuterestiug.     Youug  M.  of ia  another  čase  just  the 

•ame — a  strong,  haRly  chap,  and  run  down  to  nothing  without  any  cold.  and 
nothing  to  bother  him  in  the  world.  .  .  .  The  onFy  thiiig  I  am  Uiking 
now  are '  Carrara  piUs,'  to  keep  me  cleor.    Some  of  the  uuses  aeem  to  bo 
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taken  the  other  way.  My  appetite  is  excellent,  and  especiallj-  for  breakfaat, 
for  whicli  I  take  porridge,  boiled  cggs  (2),  milk,  and  about  a  quarfcer  of  a 
cup  of  tea." 

This  letter  illuatrateB  very  wen  the  inttmeel^  Bubjective  or  self-conscious 
mental  state  of  the  convalesc^nt  from  influenza,  Li  a  caao  rccently  under 
observation,  a  atrong  young  fellow  of  twenty-two  stated  that  he  !md  never 
been  weU  aiuce  an  attock  of  inlluenza  five  mouths  previou8!y.  Hia  heart 
thumped  at  night,  and  flushes  of  lieat  would  pasa  from  tirne  to  tirne  up  h  is 
legs  and  thighs,  finally  aftecting  his  hoad  and  lace,  aud  causing  hia  temporal 

F  arterics  to  throb.     These  vaao-motor  phenomena  are  vei^  common,  aud  cauae 

Liutinite  distrcsa  of  miad  aa  weU  aa  body. 


pATHOLOOr  ANI)  AnaTOMICAL  ApPBAHANCES 

Thero  is  little  IhaL  is  distinctive  or  characteriatic  in  the  morbid 
aiiatoray  of  inlluenza.  The  discaac  kills  througli  ita  complications  and 
sequel»,  not  hy  ita  pninary  efTect  on  tlie  tissues  and  organa.  Hence  the 
palhologieal  jippfaraucea  beJoug  in  a  great  uieasure  Ui  Iha  secondat-)'  affec- 
tions.  Pneumonic  consolidations  in  the  lungs,  \vhich  are  often  lobular 
rather  than  lobar ;  leaions  of  the  pleura,  of  the  bronchial  tnbes,  of  the 
myocardium, — ali  these  are  met  with  in  raany  cases.  But  in  the  merely 
partial  developmeut  of  a  specilic  pathoIogy  iuHuenza  closely  reaemblea 
tyxjhii8  fever.  The  ohief  feature  is  a  v-iilt^api-ead  hyper»mia  and  catarrhal 
8W"eUing  of  the  mucons  menibranes  lining  the  i'e8piratory  paasagefl  from 
tho  Sciuieiderian  membrane  to  the  bronchiolea.  Similar  changes,  though 
lesa  marked  aud  of  lesa  frequent  occurrouce,  are  obaerved  in  comiection 
with  t]ic  atonuicli  and  ijiteslines. 

The  mucons  niembranes  of  the  laryjix,  trachea,  and  bronchi  8how  a 
rednesa  of  varying  intensity  (Ribbert),  and,  as  a  nile,  aro  smcartd  with  a 
tenacioua  grey  or  yeIlowi8h-grcen  mucus.  While  these  ure  tlie  niacro- 
Bcopic  appearances,  Kibbert  describcs  a  very  uiark^d  oelhilar  infiltralion 
of  the  mucosa,  together  with  an  engorgement  of  the  blood-vessels, — these 
mioi-oscopic  appearances  giving  one  the  impressiou  of  an  erysipolatoiis 
)roce8a.  This  iiuprcssion  is  strengthened  by  the  fact  that  these  catan-hal 
in  tlie  ntucoiis  mombranes  show  a  sti-oug  tendency  to  advance — 
lepreading  from  the  nasal  jsiaaagea  nnd  pliarynx  to  the  larynx  and  trachea, 
'iand  bronchi,  or  in  the  reverse  directioii  outward8  from  the  bronchi  to  tho 
laryux,  pharyux,  and  noše. 

In  tho  luugs,  the  consolidation  presents  the  appearauce  of  aplenifiea- 
tion  rather  than  of  liepatiaation.  The  cufc  surface  of  the  pneumonic 
ATeaa  is  UBually  smooth,  wanting  the  minutclv  granular  or  granite-Iike 
tappearanco  of  a  tj^iical  fibrinous  pneumonia.  I'feiilcr,  as  a  result  of  hia 
miKroHcopiial  invcstigations,  is  of  opinion  that  eaeh  infiltratfd  area  of 
intiuenzal  pneumonia  atauda  iii  diroct  relatiou  to  a  dtHea«Hd  bronchns.  The 
epitheliiun  of  snch  a  bronchial  tube  i«  infested  with  intluenzal  baciUi, 
which  also  lie  in  masses  under  tho  cpithelium.  The  same  observcr  haa 
also  fouud  the  purulcnt  exudation  in  inlluenzal  pleuritia  filled  witli  great 
nunibers  of  bauilU. 

As  regards  the  heart,  thromboais  witliin  itR  cavities,  endocarditis,  and 
jricarditis  are  oeca8ionally  fnund.     W«?ich8elbaum  particularly  statcs  that 
a  number  of  cases  the  myocardiimi  6howed  a  distincrt  fatty  degeneration.^ 
The  Bpleeu,  liver,  and  kidney8  are  not  oftcn  profouudly  altered  in 
iufluenza. 

'  Fiakler,  TumOuth  Cmiurff  PraHiee  o/Medieint,  tvI.  xv.  p.  IM. 
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As  regards  the  ner\'0U8  sjstem,  Jilrgenseii  doecribes  intonse  hypera;mia 
of  tbe  mombranefi  of  tbe  brulii.  A.  Ifuhl  of  Cassel  status  lltat  lie  round 
the  bociUl  of  iufluouza  withiu  the  blood-vessels  of  tho  bi-ain  aud  spiual  cord 
in  every  one  of  a  series  of  c&ses  uhowmg  con^estive  aiid  mflamiuatAry 
changes  in  the  cerebral  and  gpinal  nieninges.  KoiV  of  Turin  foiind  in  a 
casc  of  influenza,  fatal  by  broncbo-pneumonia  aod  pulmonar>'  bepatisation, 
nmnerouB  microscopic  heemoiThagic  foci  throughout  llie  spinol  cord,  and  in 
some  place8  even  degeuerativc  changea.  The  ha^morrhagic  areas  were 
situated  esi»ecially  in  the  poHterior  hom»  nhnodt  invariably  at  the  [Miripliery, 
tbe  degenoratod  areas  for  the  most  part  in  the  lateral  homs.  The  ^rey 
substance  and  the  anterior  homs  were  uot  iu  the  leoat  altered.  IIctweg 
spcaks  of  an  inlluen»i  h^'pcra?uiia  which  afTocts  the  cnttre  central  ner\'ous 
8ysteui.  He  re^arda  the  process  as  not  an  yrdinary  vaso-mutor  disturbance, 
but  a  forenmner  of  an  intiainmation. 


DlAONOSIS 

Inlluenza  must  be  diatinguifihed  £rom  deugue,  acute  lobar  pneumouia  or 
pneiimonic  fever,  cerebro-spinal  meningitis,  measlaB,  or  other  eruptive  fever 
in  childhood,  and  enteric  fever. 

Dcngue  fever  is  a  tropical  or  subtropical  disoaee.  Its  epidcroics  are 
circumsoribed.  Tlic  fever  movemeut  is  miich  luore  docidcd  tliau  that  of 
mtlueuzii.  CouipUcatiuna  selduiu  uceur.  An  ei7thematou»  rusli  ia  uf  verj 
ooiutont  occurrence.  In  contrast  to  dent^tie  inllueiiza  is  a  Qon-eniptive 
fever.  When  rasbes  do  appear  tbe^  are  aocidental  ratber  than  essential 
or  specifie,  and  thej  rcsult  ftom  hyperpyr6xia,  or  profuse  swc>ating,  or  Crom 
tbe  ingestion  of  such  drugs  aa  quinine,  or  pbonazone,  or  BaUcyIate  of  sodium. 
In  the  epidemk  of  1889-00,  in  addition  to  several  cases  of  berpetic  eruptioos, 
the  writer  saw  tbree  cases  of  papular  sweat  roshes  with  sudamina,  and  one 
OASe  witb  erytb6inn  fugax. 

As  to  pDviinioiiic  lever,  it  is  onIy  in  tboee  cases  uf  intlueuza  Vihich  are 
ooiupltuited  \tith  pneiimonia  that  anj  doubt  ariaes.  The  diagnostics  are — 
the  strict  lobar  distribution  of  pneiimonic  fever,  ita  entirely  cycUc  course,  its 
viscid,  rti8ty  sputum,  its  critical  deforvescence.  Tbe  features  of  influooza 
pneiuuonia  bave  ubx>ady  been  given  in  this  article. 

Professor  A.  Nettcr,  of  the  Hopital  Trousseau,  Pariš,  in  his  article  on 
"Cerebro-spinal  Meningitis"  in  tlio  sisteenLli  volnuie  of  TioentUlh  Cen.tury 
Prattice,  points  out  that  intinenza  in  its  nervous  form  presents  certaio 
OTmptoms  wbicb  resemble  V6ry  clo8ely  the  6yniptoms  of  that  diseasa 
Tbese  are  especially  tbe  pain  in  tbe  bead  and  the  back.  tbe  general  sorenees, 
and  not  infrequently  delinum  and  vomiting.  Tbe  onaet  in  both  cases  is 
asually  equaU7  sudden.  Inlluenza  niay  even  be  oooompanied  witb  sappu- 
ntive  lesious  of  the  meuiuges  as  Eugen  Fršinkel  obeervod  in  one  čase.  To 
add  to  the  diQiculty  epidemics  of  both  cerebro-spinal  meningitis  and  of 
induenza  bave  ooincideJ.  Netter  is  persuaded  that  the  two  diseases  bave 
been  confuscd  a  number  of  times,  evon  in  Pariš,  and  that  the  oaaos  of 
"grippal  meningitis,"  upon  the  frequency  of  wtiich  several  writer8  bave 
ratnarked,  were  aeliiaUy  inatiiuces  of  epideuiic  cercbro-sjiinal  uieniiij^ltis. 
Tbo  diognusis  vvoiild  tuni  uu  the  preseuce  of  Keruig'«  sign  uf  uieniiigitis, 
■od  the  result  of  a  boctcriologual  esamination  of  the  oerebro-e|iinal  tiuid 
withdrawn  by  lunitiar  pancture,  as  adrised  by  Quiuoke.  Itogard,  lastly, 
should  be  liud  to  the  ohaiucter  of  the  prevailing  epidemia 

DawHou  Williain8  observes  that  mflueuza,  if  accomiNinied  by  much 
coryza,  may  resemble  very  olaeely  the  onset  of  measles,  and  the  resemblance 
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may  be  the  cloeer  if  there  be  mtieh  deprcasioa  and  high  temperature,     The 

moet  charactoristic  siugle  symptotii  ot'  ihe  proilromaL  atago  of  measles  is 
photopliobia.  In  a  chilii  viho  has  aot  prcTioii8ly  sufltired  froin  measles  itie 
sutiden  onseL  of  corywi,  aceompanied  bv  dread  of  light,  \vould  raise  a  very 
strong  preaumption  of  measles,  and  it  would  bo  impnident  to  hazard  a  sug- 
gestion  of  inlluenza  even  if  that  disease  were  prevalent.  Wheiii  the  cry- 
thema  of  the  pulate  (exaDthem)  appeurs  carly,  it  >vill  be  of  asaistaace  in 
cou(irmiug  a  diuguoais  of  measles. 

In  the  epidetiiic  of  inthiienza  of  1892,  Tery  many  cases  were  observed  by 
Forchheimer  of  Cineinnati,  in  which  a  ditlerential  diagnosis  between 
scarlatiua,  rubella  or  rbtheln,  and  intluonza  proved  diliicult  at  tbe  beginning. 
After  the  caaea  began  to  increaae  iu  number  the  diflerential  diaguosis  aeemed 
eaaier. 

The  diagnosis  hotween  enterio  fever  and  the  gastro-intestinal  type  of 
influenza  wiil  be  aided  by  the  application  of  Widars  test,  and  by  Ehrlich'a 
diazo  rcactiou  in  a  lesa  dcgrec.  Attcntion  shouM  be  paid  to  the  prevailing 
epidemie.  The  preseuce  or  abseuce  of  rosti-six)U}  should  be  noted.  The  cod- 
dition  of  the  Bpteou  should  aiso  be  ascertained.  The  duratiou  of  the  fever 
is  greater  in  enteric  fever. 

Treatment 

The  trcatmtnt  of  the  affection  wo  have  beea  conaideriug  is  baaed  ui>oq 
common-Henae  principles.  It  is  esjiectaut,  jmlliative,  Hympt,omiitic.  TheTe 
is  no  apecific  for  influenza;  nor  up  to  the  preseut  are  there  meana  at  our 
dispoeal  for  securing  immunity  against  ite  infection.  The  8U9ceptibiUty  to 
the  disease  varies  remarkably  from  tirne  to  tirne  iu  the  sanic  iudividual.  It 
has  alreiidy  be^iu  ahovvu  iu  this  article  that  imiuuuity  ia  not  aequired  by  an 
Bttack,  rather  the  rcverse. 

The  ]>roph/lfixis  of  tbe  disease  tnrns  on  etrict  isolation,  howeTcr  difficult 
to  secure.  Iu  the  next  placc,  the  mouth  and  noee  should  be  ByatematiL-ully 
and  fr<:)quently  disiufecCed  by  uuliseptie  iutialatlous,  spniya,  and  vvashes. 
From  his  own  esperienco  in  pnietice,  the  writer  can  speak  most  highly  of 
quinine  and  resorcin  among  remedies  of  the  class  naraed.  A  grain  of 
sulphato  of  quinine  mixed  \vith  (but  not  dissolved  in)  a  wiueglft8aful  uf  cold 
waler  makes  au  excellcnt  and  cfficient  asepli;:  gargle.  The  antiiuicrobic 
properties  of  quiiLine  are  weU  knowu,  and  it«  topical  ubc  after  the  manuer 
juet  descriljed  at  once  relieves  the  Bjriptome  of  sore  throat,  wliich  result 
£rom  the  strain  of  the  phagocytic  conflict  in  the  tousils — our  iiiafc  line  of 
defence  against  the  invading  pathogenic  microbea.  Auother  excellent 
preventivo  is  the  fretj^ueut  employment  of  a  resurcin  8pray.  Eighty  grains 
of  resorcin,  dissolve<.l  in  Imlf  tm  ounce  of  glycorine  and  seven  and  a  half 
ouncea  of  peppemiint  water  or  rose-water — such  ia  the  formula  which  has 
proved  most  useful  as  a  mouth  Bpray  and  also  na  a  nasol  8pray.  luhaktioua 
of  oil  of  euuiIyptU8,  thymol,  oil  of  niouutaiu  pino  (Pumilio),  and  the  like  are 
also  vahiable  nida  in  prophylaxiH.  Internally  quinine  has  been  given  with 
apparcnt  succees  as  a  preventivo  by  Graeser,  of  the  rolyklinik  of  Bonn. 
Finklcr  <|Uote8  Grfte6er'8  obaervations  as  follows: — 

"  In  Bonu  ull  the  men  of  one  squadrou  (of  a  regiment  of  husaars  atationed 
at  thiit  phice)  were  given  0'5  gm.  (7i  grains)  of  ({uinine  in  15  gm.  (half  an 
ounce)  of  whi8ky  for  a  period  of  twtinty-two  dayB.  During  this  experiment 
thore  Ijecame  ill  in  the  firat  a^uadron,  22  men ;  in  the  second,  7 ;  in  the 
Ihird,  19;  in  the  fourth,  42;  and  in  the  Hfth,  32.  The  second  a^nadron 
wa8  that  in  which  the  quinine  and  the  whiBky  had  been  givisu  to  the  men. 
Oafc  of  the  aeven  casaa  of  atcknesa  occurring  in  this  s^uadron,  three  may 


INFLUENZA 


289 


f^lbfi  excluded,  because  the  dueaso  made  its  a^pcarancc  aftCT  Ihe  temiina- 
Hie  experinieiital  period.  The  four  remuiuiiig  ca^en  tK.-ciirretl  oo  the 
aeoond,  foiirth,  fiflh,  and  8ixth  day  respectivelj  of  experunentation ;  after 
this  period  no  more  cases  of  intlueiiza  occurred  in  the  seoond  9quadroD  while 
Lhc  <]uiuine  was  bciug  givcn,  although  the  discase  coutinued  to  projrreas  in 
the  othera.     Thia  rtauU  cauuot  be  dne  to  chance." 

Buring  an  epidemic  of  iulluenzji  in  the  wintt*r  of  1899-1900  in  Han- 
>eheeter,  the  sanitarf  authoritj  of  that  city,  at  the  instance  of  iheir  medica! 
officer  of  health,  Dr.  Jame«  ffiven.  D.F.Ii.,  iBSued  a  placard  contolning  the 
foUowing  "  Procautions  againat  Influenza  " : — 

1.  The  sick  ahoiild  \m  iseparated  from  the  healthjr.  This  is  eapeciaUj 
irnjvortant  in  the  caae  of  first  attacks  in  a  hotisehold. 

2.  Discharges  from  the  noee  and  mouth  should  not  be  allowed  to  get 
dij  on  a  pockčt-handkerchief,  or  inside  the  housc  or  workahop.     Ttiej 

<  sbould  be  at  ouce  coUected  in  [loper  or  clean  rag  and  burned.  If  this 
cannot  be  done,  the  paper  or  rag  containing  the  discharges  ehoidd  be 
dropped  into  a  vessel  containing  water. 

3.  Infected  articles  and  rooms  should  be  deansed  and  diainfected.  (See 
"  Disinfeotion,"  voL  iii.) 

4.  Thoso  att)w:ked  should  not.  on  nnv  acconnt.join  asserablages  of  people 
for  at  leaBl  u  period  of  teu  days  frum  the  comiueueemeut  of  au  attock,  as 
they  are  Iikely  to  convey  the  diaeaae  to  othera.  In  severe  cases  the  person 
attacked  aliould  remain  away  from  work  for  a  period  of  three  weeks  from 
the  onset  of  the  dieease. 

5.  Uuring  Ihe  epidemic  spccial  attcntion  to  clennliDcsfi  and  reutilation 
should  be  Bhown  in  faciuriea  and  workaliopa.     Workpi!ople  are  advised  to 

|we8r  warm  clothing  and  to  avoid  unnecef«ary  ejtpoBure. 

6.  Pereons  who  are  attacked  by  influenza  sbould  at  once  seek  rest, 
warmtb.  and  medical  treatmcut ;  and  they  should  bear  in  miud  that  the 
risk  of  a  relapee  with  dangerous  cMmplications  conslitulee  a  chief  danger  of 
thediseaae. 

7.  Theatt«ntinnof employer8  isesi>eciKllycalled  to  thesereconunendations. 
Dsw8on  WiLJiam8,  in  an  excellc-nt  articlc  on  "  locubatioD  and  Infectious- 

iHees,"  in  Ticentieth  Ceniurt/  Pradiee  (vol  liii  p.  383),  faolda  that  the  period 
of  isolation  ought  to  bu  a  week  to  len  dajs  after  the  comrneocement  of  the 
diseaee,  according  to  the  eeverity  of  the  attack.  In  cases  complicated  by 
pneumonia  it  should  be  estended  to  the  end  of  con\'alesceDoe. 

\Vhen  a  pcraon  is  struck  by  inHucnza,  only  one  couree  lies  open  to  Ibe 
pAtient,  and  th;it  i«,  to  take  to  bed  with  Llie  least  poasihle  delay.  Rest, 
varmth.  and  qiuet  are  threo  sovenign  remciies  for  the  primaTy  disease  and 
the  best  prcventives  of  ita  more  deully  complicatioDS.  We  have  said  that 
tiiere  is  no  specifiu  for  influenza.  Trne,  yet  many  drugs  play  a  useful  part 
in  ita  ]ia]liative  and  8ymptoumtic  treatmenl.      Touics,  like  quinine  and 

iStr^choine ;   antinenral^icK,  such   as    ]>lienazone   (antipynn),   phenacetin, 

[acetanilide ;  heart  mcdicinee,  like  digitalifl.  strophanthus,  caffein ;  anti- 
■optics,  eucb  as  phcnol  (earboUe  acid),  BahcvUc  ocid,  salol,  BaUpynu,  ali  tlicae 
aod  otiier  atmilar  rciuedifS  fultil  the  severni  indicationa  for  trealmeul  which 
mflnenza  in  it«  varving  phases  preflenCa. 

The  most  popnlar  forra  for  the  exhibition  of  quinine  in  this  diaease  is 

Ithe  ammoniAted  tincture,  which  iuay  be  given  in  one-drachm  doeea, 
eqaiva]ent  to  a  grain  of  ijuiuine,  evory  frtur.  slx,  or  eight  houra.  After  the 
firet  two  or  three  dava  the  oHicial  aoluliou  of  quiniii(:  hyilrochlohde  in 
tincture  of  onmge  peel  mar  l>e  given  insleatl  in  lik«  iIoscjl     Chihlren  tJik« 

\  grain  of  qmmne  mixed  with  and  partiaUy  diasolved  in  miJk  vrithout 
vou  v  19 
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dcmur,  especiall^  if  a  little  syiiip  of  oninge  or  sjTup  of  orange  Bower  water 
is  added  to  oach  winegluLasful  af  milk.  QuiuiDe  tyiUi:}'late  may  be  given 
in  wafer  cachets  containing  three  or  fivc  grains  as  reijuired,  where  tho 
combiacd  cllccis  of  salicjlic  acld  and  quiuine  are  desdred. 

lu  the  heart<-palsy  and  tedious  weakiiess  of  convaleaceDoo  of  inSuenza 
8trj'chnine  ia  our  aheet-anchor.  lu  failiug  heart  it  is  beat  given  hypo- 
dennica!ly — one  twenty-8econd  of  a  grain  (  =  5  rainims  of  the  offieial 
solution)  nij^bt  and  mornin^,  or  overy  eight  hours.  Tn  coni^alescence  the 
follovving  will  bu  found  an  agreeable  mode  of  administmtion : — I^  Liquoria 
atrychniuffi  hydrochloridi  /jsa.,  acidi  !iydrochloridi  diluti  oias-,  tinct. 
aurantii  i^vj.,  aqua:  chlontforuii  .^vtj.  M.  fL  misL  Signa :  "  One-eighth  part 
tvrioe  or  thrice  a  day  with  or  aftnr  meals." 

In  this  prescriptiou  dibite  phosphoric  acid  may  be  substituted  for  the 
dilute  hydroch!oric  acid,  and  tincture  of  quininc  for  the  plain  tincturc  of 
orange  peeL  Also,  it  is  iidvisa^de  to  iutemipt  the  takiug  of  tbls 
misture  after  a  f^vf  davB,  ahould  it  caiise  h&idfu-li«  or  the  Bpii8mo<lic 
pains  of  8trychnine-accumulution. 

"VVliilc  hypodermic  injections  of  Btrvdinine,  coinbined  witb  morphia  if 
the  patient  is  restless  or  sleepless,  teli  beat  in  tlie  eiuergency  of  heart- 
pal8y,  digitalis,  strophanthus,  or  cafTein  may  Iie  exhibited  when  the  crisis  of 
beart-failure  is  pitst.  Frora  two  to  tive  grains  of  caHeiu  may  be  given 
evBry  aix  houra  in  the  more  acute  atago,  a  quarler  of  a  grain  «f  aulpbate  of 
apartein  beiug  adtled  to  each  dose,  if  ao  desired.  As  caflein  increaaee 
arterial  tension,  trinitrin.  which  so  niarke<ily  reduces  it,  may  (if  necee8ary) 
bo  exhibited  at  the  same  time.  But  the  uso  of  tho  nitrites  in  cttsea  of 
extreme  weftkue8s  of  the  heart  raust  not  be  iudiscrimiuate  or  iiuwatfhed. 

Cmnplior  elixir,  L-omjHJHed  of  špirit  of  cauiphor  l«ri  parts,  Byrup  tive,  and 
distilled  water  one  part.  nii.\e8  well  in  water  and  provea  an  excellcnt 
diifuBible  stimulant,  in  doscs  v.arjnng  from  half  a  draclini  to  one  drachm. 
An  American  writer,  in  the  Boston  Mcdital  and  Sur^ical  J&uriml,  re- 
oommends,  in  tlie  urisis  of  the  weak  heart  of  piieumonia,  (ifteen  ininims 
each  of  tinctitre  of  valerian,  sjiirit  nf  lavender,  and  aromatic  špirit  of 
ammonia,  every  quarter  of  an  hoiir,  uuti!  the  pulse  showfi  that  the  heart  is 
regaining  tono  and  bcating  more  etticientlv.  The  cxternal  apphcatiou  of 
wiirmth  over  the  pnecorilial  regiou  is  ofteu  atteudtnl  by  the  happieat  resulta 
when  the  lieart  tlaga. 

AMieu  choosiug  between  digitahs  and  slrophanthuB  it  is  weU  to 
remcmber  that  the  latter  acts  more  quickly  thau  the  former.  It  should 
not,  however,  be  forgotten  that  a  remarkable  tolerance  for  digitnlis  ia 
established  in  acute  fisthtmic  pneiiinonia;  indeed.  in  some  cases  this  drug 
eeems  to  oserciso  an  alinost  specific  action  ou  the  disease. 

Liquctied  carboUe  acid  in  2-uiiuim  doscs,  tbrce  timea  a  day,  proved  un 
advaiitage  in  the  initial  stagea  of  inihieiiza  in  1S90-91. 

Ralii;ylate  of  aoiliuiu,  given  ia  ujuibiii.'iti<m  -nTth  efterveacent  citrate  of 
caffein,  is  most  »sefiil  aa  a  inild  aperient  and  in  reUeviug  the  rheumatoid 
paiua  of  influenza.  SiUicylic  acid  aud  pheuol  uiay  be  cxbibite<l  in  the  form 
of  salol,  or  bettor  stili,  salophen  (^I)n.'we3  of  Hamburg).  The  doae  of  the 
latter  tiompoiiud  is  LO  to  ;-?0  graina  duily,  or  even  more.  Another  siilieylir. 
acid  compound  ia  aiiUpyrin,  which  contain«  57'7  per  cent  of  that  acid  \nth 
423 per  cent  of  antipyria  (phenazone).  This  last  named coal-tarderivative 
ia  an  invaluable  anti-neumlgic  when  given  in  moderate  doaeM,  A  favourite 
prescriptiou  ia  tlio  foIlowing: — I^  Phenazoui  gr.  12-20.  ttnctura^  gelseuiii 
ntxx.,  aquni  chluroformi  ad  r,ij.  M.  ft.  hnustus.  Signa :  "  One-fonrth 
part  every  second  or  third  hour  until  pain  is  quieted." 
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A  loDg  ezperience  leads  tlie  wnler  to  the  conclu&ion  tlutt  plienazone 
even  in  vetj  buuiU  doecfl  is  not  a  auitahle  drug  for  youDg  childrea.  in  vhom 
il  producos  cjunosis  and  other  signa  of  coUapse.  Phcuacctiu  is  a  drug  of 
the  soiuti  cluss  \vhicli  is  »i ter,  and  vvliich  soothes  to  sleep  \vhilc  produciug 
tnore  lAstin^  Hnalge&ic  elTuct-H.  It  is  but  Bp:tringly  Holuble  in  waler,  aii 
objection  wliich  applie«  also  to  acet«nilide  (the  so-called  "  antifebrin "), 
though  to  a  less  eztent.  A  favourite  and  cfticacioits  method  of  ad- 
ministcring  acclanilido  is  in  the  form  of  "  autikamnia  "  tahlcU,  which  are 
fuund  to  coutaiu  altout  70  per  ceat  of  thiit  drug  together  with  about  10 
per  cent  of  cafToin  and  20  per  cent  of  sotlium  lucarhonate, 

If  the  tormenting  aud  sometimcs  escruciating  paius  of  influenza  are 
once  rclicved  by  oue  or  otlier  of  the  foregoing  remedii?s,  temperature  is 
likeljr  to  fall,  nad  tho  patient  uiuy  be  soothed  to  eleep.  But  h  Holemn 
warning  ia  neetled  againsL  any  undue  inlerferenre  \vitli  tlie  fever  nf 
intUien?^  or  any  otlier  febrile  discase.  The  nature  of  the  fevor  procesa  ia  nov 
far  bettcr  umJerstood  thaa  it  \vas  even  a  few  years  ago,  aud  we  havo  loaraod 
tliat "  ffver."  or  elevatioii  of  b<xiily  temperature  above  the  ^tamtard  of  he^iUh 
or  "  uormal,"  serves  a  useful  i)uri>ose,  pruvided  that  it  is  properly  coutroUed. 
There  is,  iu  fact,  whttt  the  Ucrmaua  «ptly  call "  daa  Heil-Kieber  " — "  the  fever 
which  bringsback  health."  A  t  thecloBe  of  anableaddresson"  Antipvresia" 
l>efore  the  Tenth  luteruationa)  ^tedical  Congresaat  Berlin,  in  1890.  Pnjfesmr 
Arnaldo  Cautani  of  Naples  used  the  memorable  vorda — "  Das  Fieber,  daa 
in  3u  \iolen  Kmnkhoiteu  der  Itcste  Verbiiudete  des  Arztcs  ist" — "the  fever, 
which  iu  eo  uiany  dist-ases  is  the  beat  ully  of  the  pbjsiciau."  Fever,  iuu 
word,  purgt«  the  Hyiitem.  Thurefore,  high  teui[K>ratiire  »hould  not  be 
nnduly  lueddled  witi».  particularly  in  influenza,  when  it  so  quickly  Bpende 
itdclf,  aa  a  rule. 

The  dietiug  of  the  iutlueuzi  patient  will  ofteu  t4iat  tlie  phya:cijm's  skill 
and  tact  far  luore  st»verely  tluin  the  mere  prcHt-ribing  of  niedirine.  Of  this 
diaease  it  is  e«j>foially  Irue  that  there  are  no  t\vo  jMtients  whom  preciaoly 
the  same  dietary  will  auit.     We  might  8ay :  <^ui>t  h^mintg.  tot  cpula. 

Of  coun«  the  dlctetic  rules  wliich  apply  to  any  febrile  diaeoae  applv 
«qually  to  influenza.  Slops  at  firat,  soUils  later  on  in  a  graduaUy  a«,-uuiling 
Bcale,  from  lightly  hoiletl  fresh  eggs  to  chicken,  sneelbreada,  lainbe  fry, 
trotter!*,  tripe  and  cow-beel,  tish,  ronst  jolnt«,  et<:,  But  there  are  coms  in 
which  eveu  the  lighteat  foods  are  epurned  ^^'ilh  louthiug.  Theu  water — 
cold  or  hot — inay  be  aippeil,  or  "  egg  \vater  "  (the  mm  alhumineusf  of  the 
Freavh)  u»ay  be  givou-  Tliis  useelleut  "  diah  "  iin  prejMired  by  blondiug  \vitli 
a  pifit  of  eold  waier  the  whippod-up  n-hit«s  of  from  two  to  four  eggs,  and 
fliivouriug  with  aalt  or  cinnumou.  \Vhite  wino  whey  may  be  given  with 
ei|Uid  iiart«  of  unilavoured  egg-\vaU;r,  if  a  atiiuulanl  for  a  v«ry  deUcate 
stomach  ie  <Ioaired.  A  more  aiibstantial  nical  is  egg-HijK  The  light«8t 
form  of  thi8  ia  made  by  puuiping  8t>»ia-water  from  a  Bijtlinu  on  to  the 
whip|iod-up  yulk  of  an  egg.  Then  the  animal  broth«  may  be  given,  always 
rvn)i»ul)enng  that  an  alinost  iutiuitti  varicty  of  flavour  nmy  1«  obtaininl  by 
mixing  dilfi-rent  brotha  tiigcther — for  example,cbicken-broth  and  lieef-teain 
orpial  piirt«.  In  a  woni,  in  attenipting  t^i  draw  up  a  bili  of  fare  for  a 
faiiiidiouH  intluonz«  patient,'  we  ahoulil  ahvuvs  remembcr  that  "  what  is  one 
niaQ'a  foud  ii!  ariothtT  man*:*  ]iitisc>n."  ])r.  T.  Kiug  C*haiu)H.'!rs,  tu  hia 
oicvllent  Afttnunl  o/  Dirl  in  Hettlth  ajul  Dintust  (jmbliHhed  in  1875j. 
reinindft  us  lliat  wlu>n  the  taUor  in  I^iputa  atemly  refu»ed  to  take  the  usual 
inenAnrementa,  and  inaiateil  on  constnicting  Captain  Gulliver's  cnat,  waiflt- 
coat,  aud  breocbefl  on  ubetract  principlcs.  the  c-UHtomer  vovved  it  was  the 
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vrorat  fiiiit  nf  clothea  he  Bver  had  in  his  life.  Pr.  Chamliera  adds :  "  We 
should  certainly  fail  in  tho  same  V7ay  if  we  did  not  tako  the  measure  of 
numberloss  coutiugeuci&s  in  the  daily  lifc,  aud  nuiubi^rless  pcculiarities  in 
tbe  persous  of  those  who  consult  uh  ai«oui  tlieir  diet  and  regimcn." 

AhvH^s  trne,  ihtme  wonla  tippl}'  \vith  Hpbcial  jjropriety  to  thti  dietetic 
treatnicnt  of  inHiienza. 
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vol.  i.  p.  1127. — 12.  Sir  Tiios.  WAr»ON.  Praclice  t*/  Phi/nc,  3rd  edition,  vol.  ii.  naje  49, 
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Insanity« — The  subject  of  Insanity  ishercdi&cussedin  the  foUowing 
four  maiu  aoctiona : — 


1.  Etiology. 

2.  PatholoK7. 

Tho  follovfing  ftrtioles  will 

Adolescent  Inaanit;. 
Alcohotlc  Insanitjr. 
Choroic  In8amt7. 
Ciril  Incapacity. 
Olimacteric  Inaanit^. 
Criminal  Responsibilitj, 
Dipsomania. 
Epileptic  Inaauit7. 
General  Paral/sia. 
HomicidB. 
Luiiacy.' 
Masturbatioual  lasanitjr. 


lnsanity,  Etiologv  of. 

y/^m/i/y  and  .Stres*                 .  292 

J)e^nitionji,  Lerffd  and  Mfdicai  293 

Menlrtt  InstatilUy         .         .  29-t 
Ana(omy  and Pfitfnf»logy  and 

Pnthnlffjtf         .       \         .294 

Causfi  Staied        .          .          .  295 

Jitrediti;  and  STeurotet .          .  397 

Det^ncraey  ....  297 


2.  The  Natura  and  S/mptoms. 
4.  Treatment. 

bc  found  in  othor  portious  of  the  work : — 

Mind. 

Paralytic  Insanit7. 

Paranoia 

Pregiiaiicy  (inclading  Lactation 

and  Fuerperium). 
Senile  Insanitjr. 
Soxual  Porvorsions. 
Sleep. 
Soicide. 

UncoDHcious  nesfi. 
Uterine  and  Ovariau  Iiiaamty. 


Jfereditj/  and  Stre^ss. — The  causation  of  in8anity  is  a  hiyhly  coniplei 
que^tion  in  dt'tail,  yet  the  broad  funtiainental  facis  may  be  niLirrnvtid  to  two 
tiompreheuaive  Hluteinents  rtignrdiiig  h<;re(lity  and  BiroBS.  The  inherent 
faulty  nervous  organifiation  of  the  indiridiial  and  the  stresa  of  euvirou- 

'  SpccUlIjr  di,>«Iiii}t  with  pmcUcal  poiuU  ia  tbe  aotificatios. 
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ment  ooDStitato  tho  bnsia  of  our  coiiHiileraliuiia  iu  regard  Lo  tfiia  suhject. 
How  (ar  these  coDsidtinitionR  may  lead  ns  oven  in  a  brief  mirvo}'  of  practical 
import  must  be  endent,  na  they  relate  to  ali  the  various  fonne  of  s^gtomatic 
kuowled^'e  which  aie subordiuatc  to  the  toaster  art  of  healiug.  Iu  elucidating 
tho  ctiology  of  iDannitf  vfe  have  Dot  ouly  to  epecialiae  in  tbe  department  or 
p8ychiatry,  vre  have  to  pose  bejond  it«  limitR,  and  regard  the  queatioD 
from  the  jKiint  of  view  of  general  medicino,  wehave  to  investignte  socioLigi- 
cal  conditions,  and  poss  in  review  large  question8  of  eduoatiou,  of  training, 
of  hygi6ne.  In  ahort,  if  the  science  and  art  of  medicine  is  to  be  ofvalue  in 
elucidating  the  cauaatiuu  of  iusanity,  it  iiuiat  reveal  the  past.  predict  the 
future,  and  so  order  that  provention  shall  minimise  the  caaea  presented  for 
cnre.  Cure  oomes  late  in  tbe  daj,  we  are  coufroutcd  with  an  intolerable 
masa  of  contirmed  mental  disordcrs  from  which  recoverj  is  imposaible.  That 
vreU-worn  adage  ohsta  pnntipiis  is  the  watchword  of  the  medical  profession, 
and  to  the  preveution  of  di«iaHn  our  energiea  must  he  directed.  la  insanitj, 
then,  one  of  the  preventahle  diseases  ?  Can  we  stamp  it  out  a«  tjphus 
hoa  been  Rubdued  by  hrgienic  control?  Not  80  long  ago  phthiiils  waa 
pennitted  to  ravage  the  coiintry,  yet  to-day  we  have  high  hopes  of  altering 
its  incidenoe  altogether,  we  are  even  impatient  that  it  haa  remained  bo 
lonff  with  us.  Tnic,  Chere  is  no  groas  demoustrable  bacillus  at  work  in  tho 
ordinarj  čase  of  iiiaunity.  We  have  to  trace  the  lilstorv  of  fdilure  beyoud 
tbeindiviilunl,  antl  to  dral  with  a  more  coniplex  caiisatinn  :  yut  iu  a  larger 
hope  for  future  generationa.  "^ere  it  not  bo,  our  lalKturs  in  research  would 
be  vain,  our  oounsel  uQtrustworthy  and  misleading. 

Dejinitiona,  Legtd  and  Medical. — Mauv  defiuitions  of  in9anity  have  been 
put  fonvard,  oiid  theae  need  not  be  diEuussed  bt^ro.  The  all-iiuportant  fact 
IS,  that  the  brain  ia  the  organ  of  uiind,  and  that  mental  disord^rs  are  to  be 
oorrelated  with  the  nervoua  ajstem,  more  eBpecially  with  the  frontal  lobea 
of  the  cerebrum.  We  ueod  not  enter  upon  a  discuasiou  of  tlie  conceptiona  of 
mental  action.  At  any  rate  it  in  Bome  way  coincides  witb  intimate  and 
enbtle  changea  in  the  ner\'ou8  ajatem.  Face  to  face  with  the  praotical 
administration  of  lair  certain  delinitions  are  reqaLsite,  and  these  bare  been 
moditied  from  tirne  to  tirne  as  kuowledge  growB,  uutil  they  have  bocome 
propoaitioua  which  fairly  ruprciienl  inHHnity  in  aociologioal  rolationa.  As  to 
eriminabt  who  are  inpjiup.  the  law  require»  to  be  inforoaed  if  they  knuw  the 
nature  and  quaUty  of  the  criminal  act,  and  that  it  was  vrong.  Tliat  i« 
being  forthcr  dcveloped  by  the  que8tion,  "  Could  hn  help  it  ?  "  If  the  crime 
under  review  were  couimitted  by  a  person  wbo  did  not  kmw  what  he  vas 
doing  (and  Sir  James  Fitzjanies  Stephen  iui]>orta  a  luetaphvaical  diHtinc- 
tion  inUi  the  word  knmc),  or  if  he  conld  not  help  it.  theu  ho  ia  regardf<l  os 
legaUy  insane.  Or,  if  a  pcraon  execates  a  vrill  which  can  bc  shovn  to  have 
buen  made  under  the  intluence  of  ideas  repugnant  to  the  common  scnue  of 
aociety,  he  isheld  to  have  beenuf  nnaound  mind,  uiemory,  or  uuderatanding. 
LaHtly,  the  Ihw  may  inquire  whether  a  person  ia  oapable  of  managing  himaolf 
or  hia  aHinirs,  and  evidence  is  led  to  8how  what  his  condnct  haa  been.  Should 
hia  conduct  bo,  in  certain  meoHure,  difrcreut  fr.  >m  what  is  commonIy  held  to 
be  right  and  prudeut,  it  will  be  htdd  insane,  and  he  will  be  placed  under 
jtidiciiil  gimrdianabip.  The  l&w  takea  hut  liltle  cognisance  of  teiHing  de\'ia< 
tions  from  cnnvcntional  iiaage,  and  its  definitiona  are  demgned  to  meet 
COMS  of  patent  in9anity.  Medicine,  on  the  othor  hand,  is  lesa  eamlr  satisHed, 
and  a  medical  definition  of  insauity  become«  prolix  in  tbe  onaoavour  to 
prore  comiirehenaive.  Small  deviatlons  are  often  momcntnua  in  oou- 
Beqnenco8,  nut  the  superfidal  obeerrer  is  impatient  of  the  "  trivialilies  "  of 
■oieace.    Vet,  as  the  twitobing  of  a  ftnger  may  be  tho  horaKl  of  gruu  c«Fe- 
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bral  mischicf,  so  may  a  thfliug  irritabUity  grow  into  a  meotal  storm  of  intcn- 
sit^  and  dumtioiL     The  little  cloud  like  a  mau'8  haud  foi-ctells  the  deluge. 

As  tlie  W))rltl  becoinea  more  criLital  of  conduft,  bo  ia  tlie  alieiuHt  most 
obaervant  of  ainducf.  The  iosane  persoD  is  antieocial.  or  rather  uusocdaL 
He  does  not  pluy  his  part  a3  formorly,  he  doea  not  play  his  part  in  con- 
formitv  with  the  rulcd  of  the  game.  Dr.  llercier  Iias  siimmed  up  the  whoIe 
malttir  iu  "  thrue  faciora — disorder  ot"  the  liigbest  nerve  arrange-menta, 
diftordar  of  oonduct,  disoitier  of  coDHciousncM ;  and  in  every  caao  the  disorder 
of  consciouenees  includes  disorder  of  thought  and  feeliug,  of  selT-conscious- 
acs3,  aud  of  couaciousucss  of  ihc  relation  of  eelf  to  surroundiugs." 

A  consideratiou  of  CuUeua  defiuitiou  of  iuaauily  biiow3  how  far  we  have 
advanced.  Tfe  said ;  "  Insiinitv  is  a  lesion  of'the  intelletUial  facullies 
Trvithout  p3Texia  and  without  coina."  Although  we  stili  speak  of  the 
intellectual  faculties  our  buainesa  as  phvsic-ians  is  with  the  imdcrlying 
phy8ical  eonstitution ;  and  Cullen'^  defiuition  fails  a8coiiipletely  in  regard  to 
tliB  sUled  iBaiuu  as  in  regard  to  the  absence  of  pvresia.  \Ve  aru  not  now 
r/inoemed  with  mere  )in|»erfcction8  of  tho  intellect,  our  measure  of  iQsanity 
is  tht;  observetl  reaction  ctf  thi;  individiial  in  relation  t<i  his  en\'irnnnient ;  if 
thnt  renction  is  abiiornial,  owing  to  nervous  disorder,  the  jjerson  is  iusane, 
and  it  is  this  qut!stion  cf  disorder  consbquent  on  diseasc  ^hich  makea 
iusanitj  an  affair  of  modicine.  The  discttiie  may  bc  of  the  most  varied 
character.  It  iuay  Le  what  \ve  couveuientlv  term  fuucLional,  it  iuay  bts  a 
C(wrBe  degonerative  procesa,  it  may  Ue  an  arn-st  of  tleveli»pinent  And  in 
consequence  of  these  iniiuite  variations,  from  the  indefinite  beginniugs  of 
abnormal  action  to  the  most  inarked  depravation  of  raind,  thcre  are  in- 
uumerablo  cases  of  difliculty.  eliisive  uudchaugenble.  Thua  we  have  to  fall 
bučk  upuu  the  rule  to  uousidcr  eacli  oise  on  ita  merita — the  uircumstanccs 
aflecting  ea^h  have  to  be  weighed.  Further,  for  our  purpose  in  elucidating 
the  cauaes  of  iuaanitj  wc  have  to  take  into  coasidoratiou  the  ncuroscs  which 
are  indicativc  of  uervous  iiistabiUty.  We  cauuot  in  tliia  cuuuectiou 
exclude  thei<e  "  niinor "  flisordera,  sueh  na  neuraathenia  or  hy8teria.  The 
neurotic  inheritanee  by  transmutatiou  ruay  evolve  as  marked  iusanity. 
The  seeds  of  degeneracy  are  evident,  and  ai*e  only  too  apt  to  germinate. 

We  have  arrived,  thorcfore,  at  tho  conclusion  that  nervous  instabiUty, 
uervous  deraugemeut,  nervous  degeueratiuu,  are  tlie  undcirlving  plivsical 
facts  of  insfiTnty;  that  the  montal  aljerralion  is  at  leaat  concomitjint 
with  these  fjicts,  and  that  we  have  to  daal  with  the  various  forms  of 
insanity  on  the  samo  general  principica  which  guido  us  in  othcr  dopart- 
mcuts  of  medicine,  epocialiaing,  iudeed,  as  may  be  requiaite  in  the  due 
obaervation  of  nervous  phenomena,  and  giving  ali  attention  to  the 
details  of  conduct  which  constitute  the  reaction  of  the  individual  wlioso 
meutal  condition  is  the  subject  of  iuvestigation. 

Pa(}iolvyical  Consitkritlions. — The  anatumiail,  physioIogical,  aud  patho- 
logical  L^uusiderations  wluch  call  for  Bpecial  8tudy  neeil  uut  be  eniarged  upon 
bere  (see  p.  30G),  Suftice  it  to  8ay  that  these  aru  of  the  utmoat  importance, 
aud  that  the  present  state  of  kno\vledge  is  iidvancing  rapidly  year  by  year. 
We  may,  howcver,  but  briefly  iudicato  that  the  nervous  8y8tcm  is  liable 
to  (liaease  iu  coutliLious  similur  to  thuse  <H:curring  iu  otber  ^Mirts  of  the 
body.  If  there  1>r  a  ditterence  it  is  in  the  far-renching  eflects  of  toxic 
agencies,  trjiumatic  accidents,  iDtlnmraatory  and  degcnerative  procesaes 
affecting  the  delicate  aud  comples  constitution  of  the  most  highly 
orgauised  aud  latest  developed  material  in  uature.  The  ueuroua  witb 
tlieir  compUeated  eonneotiona  are  aiiaceptiltle  of  damage  in  measure  yet 
undetennined   by  our  fincst   instntments  of  resoarch.     Grosser  changes, 
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ive  heen  detected  where.  but  lately,  clmngea  were  dcnied.  The 
)f  fuuetioual  aud  idiopatliic  disordcrs  is  beiug  rapidly  iaveatigated, 
and  pioaeers  are  clmrtiiig  tliti  uut>xplored.  \Vt;  ure  thus  euabled  to  com- 
pruhend  Ihe  fatuibj  of  ailvaiiced  epilupLlc  demontiiL,  and  Ihe  hopelesBnesa 
of  recoTery.  long  recc^nised,  is  escplained  by  the  irreporable  damage  to  the 
neiTous  elementa.  We  are  tbus  impresaed  by  the  priniarj-  imjtortauce  of 
phytuc&l  coiiditioDB  which  cventually  bccomo  manifest  in  ineiiUil  diaardtitu 
The  lueulul  disurdur,  tb«  iusaiiity,  18  not  tbe  inain  ipieHtiuu  in  tlie  mind 
of  tho  pbyBiciiin.  Tho  grandioso  specch  and  the  extravagant  conduct  of 
the  general  parjly  tic  are  merely  8ymptoma  of  a  speciol  cerebral  diseose.  Tbt'y 
do  not  coaslitutc  the  rcal  maiudy,  hovever  helpful  in  diaguosis.  The  generut 
paralytic  iuay  be  dupreseod  and  melancholic:,  but  he  is  stili  sufleriiig  frum 
general  paralyBiHL  The  eoseoLial  nature  of  hia  tmuble  is  tbe  cortical  disease 
of  his  brain.  And  ao  it  is  with  the  whole  group  of  nervous  diseaees,  we 
iiiay  be  strucJc  by  tho  gTotesquu  gesturt-a  of  chorea,  we  may  be  appalled  by 
tbe  oonTuUioiifl  of  epilepey,  we  uiay  bc  obscrvaut  of  tlie  attitude  of  atupor, 
but  wu  must  pusa  beyoud  ibeae  apparent  pheuoDiena  to  altain  a  tnie 
uuderstaudiug  of  the  fuudamental  aud  real  disordcr.  \Vo  mu&t  not  be 
over-much  oociipied  by  tbe  considcratiun  of  Lhc  luentul  8yuiptoma  of 
iaBauity,  we  must  search  for  their  uiuses  in  ihe  anceslors  of  our  patients 
and  in  the  life-historr  of  the  patients  themeelves. 

Cavsfs  stated. — The  Scottish  Commissioners  in  Lunacy  huvc  hithcrto 
refniined  frou  reportiug  u^ou  the  causaiiou  of  iusjLuity  on  the  grouml 
tbat  the  infonnation  obtainalde  is  alti^gether  unlrustwortby.  The  Knglish 
ComnuBsionere,  however,  compile  tables  in  regard  to  causation  froni 
informatioa  vehtied  by  tho  medical  otticcrs  of  tho  a8yluma.  Theae  tables 
Bhow  the  purcontoge  to  the  yeiirly  averagc  nuiuber  of  patients  in  the 
]irivate  and  imuper  clasaeB  »(UnitLed.  During  tlie  five  yearB  1892-1896 
the  tablo  stands  thus. — 


PriviUi 


Piupcr. 


H 

P. 

M. 

P. 

Domestic  trouble     . 

4-5 

10-7 

4-2 

8-8 

Adverse  circumstnncea   . 

8-3 

3-U 

7-2 

4-5 

Aiixiety  and  worry . 

140 

WM 

4-9 

6-0 

ItcIigiMUH  uKciteuient 

17 

31 

1-4 

1-6 

Luvu  atVairs 

rž 

30 

•6 

2-0 

Fright  Mid  sliouk 

•7 

«0 

•8 

1-7 

Liiemporaace  in  drink   . 
8exual      .        .        .        . 

803 

8-0 

21-7 

8-9 

2-3 

■4 

-8 

•6 

Veitcreal  disease 

3-9 

•8 

1-e 

■a 

8nlf-abiu« 

4-0 

-8 

1'8 

1 

Over-eKortion  ■ 

■6 

•« 

•3 

■2 

Sunstrolce 

3-S 

•2 

Vb 

1 

Acrident  i»r  injary  . 

2*9 

•7 

4-9 

-» 

Puerporaf. 

"7 

... 

1-2 

... 

OA 

... 

e-4 

Tjni-tAtioi) 

... 

•8 

... 

i-e 

Ktcririe  aiid  ovarian 

... 

M 

... 

•fl 

I'ul»orty    .         .         .         . 

•5 

•9 

1-0 

1-0 

CImnKL*  of  life . 

7-4 

... 

4-6 

Kovers       .... 

2-4 

1-8 

1-3 

■8 

Privation  .... 

■a 

•5 

la 

1-6 

Old  ngti     .         .         .         . 

3*6 

3-8 

0-6 

7-3 

It4>dily  diienteH 

9-0 

10t> 

14  fi 

13-0 

Trevioiu  atUckii 

16-4 

S3-6 

ie-7 

22-0 

HereditAry 

fiO-9 

S9-0 

207 

26*7 

Ocmgonit*! 

c-a 

S-0 

fi'1 

3-9 

UthercauM«   . 

1-7 

rs 

l-o 

'i 

Unknovn 

133 

l>-3 

lB-4 

16-1 
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Tlieae  "  causes  "  include  varieties  cf  strBSs  ainRequent  upon  which  Lhe 
patieDls  under  cogniaance  of  the  CotnmisaionerB  succumbed  to  men  tnl  diseases, 
as  well  as  thc  enumeration  of  cases  of  an  hereditan'  nature.  It  will  be  seen 
thal  lhe  meutal  strain  imposed  upon  the  indlviduals  tohl  more  heavil^  upou 
those  of  lhe  privat-e  c;las8  thau  upon  Ihose  of  the  pauper  clans.  The  domeatic 
troubles,  as  raight  be  expocted,  fall  hea^nlj  on  women,  while  men  are  more 
opprossed  by  business  ausieties  aud  worries.  But  these  single  "causes" 
by  no  means  rcpreaeut  the  wholc  truth,  Trouble  and  worry  are  involved 
with  manj"  other  dinadvaiitageous  circuniatancea,  aud  isaue  in  a  deteriorated 
State  of  health  which  leade  by  eiisy  Iraiigition  to  tnental  disonler.  Turning 
to  the  phy6ical  causee,  the  preponderatiug  influeuce  of  alcohoUc  intemper- 
ance  is  at  once  recogniscd,  but  one  may  doubt  if  thc  tigurcs  represent  a 
close  approKiuiatiou  to  the  truth.  A  more  rigorous  iuveatigatiou  materi- 
ally  reduces  the  jiercentage,  but  when  the  ao(;ial  effects  of  alcoholiam  are 
coneiderod,  we  nifty  plače  against  that  reduction  the  cases  of  doniestic 
trouble  aud  adverse  circumstancea  consequent  on  the  abuae  of  alcobol. 
Ou  an  examiuation  of  48  aluoholic  coaes  out  of  a  total  admission  uumber 
of  520,  the  proportioD  was  found  to  be  9-2  pcr  cent  at  the  Perth  Eoyal 
A9yliuu,  which  deala  only  witli  private  patieuts.  These  divided  into 
classes  as  fonows : — A.  Ali:oholic  pf.raona  wit!iaut  other  asctrtained  cause. 
B.  Alcoholics  who  were  hereditarily  insaue.  C.  Alcoholics  with  alcoholic 
heredity.  B.  Alcoholics  consequent  ou  phy3ical  stre«.  E.  Alcobolics 
C0Qfleq[U6ut  on  meutol  stresB. 

A  .       .       .  32S  per  cent 

B  .       ,       .  307        „ 

C  .        .        .  211          „ 

D  ...  0-58         „ 

E  .        .         .  01»         „ 

»  9-21 

Or  to  put  a  concrete  oa-^e.  A  gontleman,  who8e  mother  had  laboured 
under  recurreut  niania  ali  I.or  adult  life,  iaforuied  me  that  he  had  for 
year3  averted  periotlical  attacks  of  mcntal  depreaaion  by  a  free  use  of 
alcohol.  On  his  admisaion  his  Bymptom9  pointed  to  alcoholic  intemper- 
anoe,  but  the  ordiaary  motor  sjmptoms  soon  paesed  off,  leaving  him 
in  a  State  of  ocutc  melaacbolia.  Alcohol  had  at  last  failed  him.  His 
alcoholism  waa  the  result  of  insanitv,  tind  by  no  meuun  the  cause  of  it. 
There  are  other  facts,  however,  which  demonstrate  the  wideaj>read  influence 
of  alcoholic  intemperance  in  the  protluction  of  insanity,  e.g.  the  well- 
knowii  observation  of  Dr.  YclIowlee8  who  flhowed  how  good  times  and 
higli  wages  fiUed  the  (ilamorgan  Couuty  Asylutn  as  a  direct  couaequeDce 
of  exc*Baiv(f  drinking,  while  the  cnnverse  also  hold  good. 

By  this  table  of  the  Commissioners  the  eflects  of  bodi]y  diaease«,  toxic 
States,  crises  of  lifc,  old  oge,  are  alao  ahown  approxiniately.  It  uill  be  seeu 
that  mauy  had  pre\ious  attacks  of  iuBanity  in  the  proportion  of  15  or  IG  in 
men  to  22  or  2S  per  cent  in  women.  I^«tly,  we  may  remark  tha  percentagea 
Btated  in  regard  to  heredity,  which  are  as8uredly  understated  owing  to  the 
difiQoulty  of  obtaining  Information  as  to  lhe  intimate  fumilv  hi8tory  of  the 
caees  comiiig  under  observation.  At  any  rate,  of  paticnts  reccived  into  the 
Perth  Royrtl  Asvlum  during  the  i>ast  eight  year8,  the  average  proportion 
of  thostj  w]m  biul  an  hereditary  tendency  to  in8anity  is  43  pcr  t-ent.  aud  to 
neuroses  19  per  cent  in  addition.  And  yet  this  is  not  ali  the  truth, 
for  in  spite  of  every  čare  and  rcpeated  invcstigationa  there  are  patients 
of  Buch   a  naturo  that  their  hereditary  taiul  can  be  recogniaed  in  the 
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iptoma  of  their  ins&nity,  hiit  who  are  exc1nded  from  ihe  list  of  jo«- 
dispoeed  either  by  the  wilf'ul  uctrutlifolness  of  their  relativoa  or  bj  the 
aleimce  of  detiuite  inform&tion. 

H«r€dity  a  rul  Mcvrasrs. — We  ehall  dow  consider  in  aome  dotail  how  this 
chief  cauBe  of  insanitj  oocura.  The  ontstanding  law8  of  herediLj  are  W8U 
knowD,  and  have  been  thesiibject  of  much  dJecuaBion  of  late  jeara.  Parwin 
and  WeutsmaDn  have  each  their  dificiplee,  and  with  r^ard  to  tbe  main 
fact  they  are  agreed  that.  there  is  a  tranamiasiou  of  ptircntal  attributes. 
It  is  Butllcient  for  our  purpoee  to  aocept  the  1aw8  of  bert-dit)-  iu  the 
Darvriniaa  form,  for  we  cannot  but  beliure  tbat  alow  and  gradual 
moditications  by  environinent  are  tranamisaible  (see  "  Horeditj','*  voL  iv.). 
It  iB  Dothing  to  the  purpoae  to  search  for  the  tiansmisaion  of  iuperfeot 
linilja  consequent  on  parental  amputationa.  The  law  of  8olidiihty  (the 
Ininauussiun  of  ancestml  cbanicters  intact)  repela  anj  Buch  objection,  whioh 
ift  merel^  a  revival  of  earlj-  objections  to  tho  Darvriniun  thcorr  of  evobilion. 
Bat,  altbough  t)ic  tendcDcy  in  for  the  cbild  to  ioberil  everj  chanictor  of  tbe 
parente,  there  are  various  mo<lifyiug  iuflucnccs  at  work,  such  &a  pn>]iotcncjr. 
There  are  aleo  toxic  influcnces,  sucb  as  ejphibs  and  alcoholism,  wbicb  are 
undoubt6dly  transmissible  aud  alter  the  course  of  tbe  lifc  of  the  of&pring. 
Tbere  can  be  no  doubt  that  tbe  cbild  of  jmrenta  advaiiced  in  lifo  is  eudued 
Nvitb  lt«8  %itiility  than  the  normal.  and  tbat  pathological  berediLy  fnllowH 
the  same  line  as  ph^siological  heredity.  We  recf^ise  that  it  is  not  so 
much  n  transmission  of  pathological  cbaractcrs  as  a  predispoeitioo  to 
succumb  to  pathological  iufluencea.  The  cbild  is  not  boru  pbtbimcal,  but 
ita  coDotitution  develops  into  a  condition  favonrablo  for  tbe  growtb  of  tbe 
special  biicillus.  Then,  again,  tbere  are  ^vell-knoMu  law8  relating  to  con- 
Banguinitj  and  ezsangulnit^,  which  muet  1>c  obscrved  if  hcredily  is  to  be 
maintained  in  tbe  most  favourable  condition  a&  regatda  oOspring.  This  be- 
comes  a  question  of  practical  im]>ortauce  in  tbe  consuUitig-rooni,  fur  it  is 
oocaflional)y  asked  whetber  a  pcrson  \rith  an  bereditary  predisjKMition  to 
inaanity  should  marcj.  The  uiarriago  of  tirst  cousins  is  not  imcommonlj 
propoeed  in  famiUee  of  iusaue  heredity,  for  Ibese  individuals  have  an  un- 
Ooubted  tendencv  to  form  sucb  connectiona  Tbese  marriages  sliould  be 
forbidilen  if  a  (^loinnion  and  near  ancestor  bas  been  insane,  or  if  tliore  Is  a 
uear  inberitanco  in  c^ach  of  tho  separato  families;  but  it  is  pennissible  if  in- 
aanitj  has  declared  itsclf  iu  ouly  one  of  the  separate  fomilics.  The  quo8tion 
of  iubreediug  haa  not  been  diacussed  with  mooeration  at  ali  tiuies;  no  doubt 
if  oontinued  for  generationa  it  ia  disaatmus;  but  Hntb  hait  Bhowa  that 
argumente  and  facts  are  \vantiQg  to  pro%-e  thut  cousanguincous  marriages  in 
heAltliy  familiee  cause  iDsauity  and  Himilar  e^iIa. 

InaaQlty  is  a  retrugreHaiou,  a  diaaolution.  It  Is  u  ruvenuil  of  evolution, 
and  aa  auch  bas  ite  beginnings  in  the  latcst  evolved  structun-K  and  functiona 
of  the  brain.  The  recently  acquired  characters  are  least  stable ;  they  have 
boen  added  in  course  of  generationa  by  tbe  o]>eration  of  uatural  selcction 
and  the  oonditions  of  environment.  It  haa  bt^en  tuid  tbat  if  men  gavo  tbe 
mmvi  attention  to  the  propagatinn  of  their  species  as  they  do  to  the  bn-mling 
of  horsoa  tbe  race  would  have  lc<en  more  highly  dviliMd,  more  highly  de- 
Teloped  phy8ically  aud  meutaUy.  })ut  wbilc  tbat  ia  in  meosure  trne,  we 
muat  reooguiae  tbat  tbe  succcascs  of  the  horae-breeder  are  few  comparcd  with 
hia  diaappointmeuta.  We  are  in  haste  to  be  perfeot,  but  the  operations  of 
tho  1n\ra  of  heredity  are  not  abrogated  on  that  occonnt  And  tbe  foct 
rvmninH  that  mardagoBara  not  cntered  upou  with  tbat  scnao  of  re6pon8ibility 
to  •  ■  vvbich  is  de«inibh;. 

'   J' ■■    '"'t/. — Wbal   iu  degeueracy?     Much  Ima  been  writ(en  round 
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about  this  eubject,  and  we  Imve  had  elaborate  degcriptjona  of  the  stigmata 
of  degeDeration  which  are  beld  in  ligbt  estccm  by  those  who  are  defimtely 
opi»osed  t«  the  exlremB  tejicbiug  of  Lombroao  and  tbe  pimphleteering  of 
Nordau.  Following  Morel,  and  making  n  gi^ecial  study  of  the  prisoners  under 
hifl  CJirG  in  Penh,  Bruce  Thomson  came  to  the  couclusiou  tbat  hercditj*  wii3 
the  prime  factor  ot"  crimiuality,  and  tbat  envirounicnt  detcriniiied  tbe  ahuosC. 
inevitable  iaaue.  He  outbued  the  phjaiuil  apj>earanL-ea  uf  Lriiiiinala,  called 
attention  to  tlieir  mal forma tions  of  bodv  and  perversions  of  mind.  These 
are  the  stigmata  of  degeneratiou  fomiliar  to  those  who  are  brought  inio  con- 
iact  with  the  criminal  aud  tlie  insitne.  Thev  are  pathological  devialions 
from  Lhe  nurmal  tvpe,  not  to  be  dechired  morbid  st!iKirJit«]y.  The  weighl  of 
evidence  decLires  them  to  be  morbid.  just  as  in  the  Tic;hborne  i;ase  Ortoa 
waa  not  found  to  beou  impoetoron  onecount  orauother,  but  consequeni  on 
the  summation  of  ali  tlic  counts,  by  the  streugth  of  tbo  condemnation  of  aH 
the  evidence.  It  wouId  iudeed  be  surprismg  if  imnd  did  not  bcftray  weak- 
ness  when  manifested  in  -.i  body  stunUsd,  malforiiied,  anil  \veakly  in  organisn- 
tiou.  The  nervous  8ystem  is  imperfect  in  developmeut,  and  mcutalisation 
ia  dp^aiied  in  profKirLiou.  One  wt)uhl  not.  ex|)ect  u  jierfect  niind  frnui  au 
orgauiani  thus  morbid  in  constitution.  The  reactiona  of  the  criminal  mind 
are  morbid  in  proportioD  as  the  criminal  ia  degenerate,  We  do  not  dcsire 
to  push  this  concluaion  too  far,  holdiug  that  it  Is  but  a  proportion  of 
crimimila  who  are  degenerate ;  but  whei!  that  proimrtion  can  be  ahown  to 
exi8t  in  prisona  aud  in  a8yluni8  we  mast  reeoguiHe  the  facta,  aud  endeavour 
to  oeaeae  the  amount  of  degeneriLey  wlicn  called  upon  in  courte  of  Iaw.  Fnr 
instance,  in  the  čase  of  XjLwrie  who  commitled  a  murder  iu  Arran  insamty 
could  not  be  proved ;  but  he  waH  declared  to  1k!  so  far  degunemtc  or  ab- 
normal  that  he  sbould  not  be  hanged;  yet  he  wa8  8uHiciently  maater  of 
himself  to  undergo  the  modified  punisbment  which  \\i\»  awarded  him. 

This  morbid  heredity,  ho\vever  it  h.ia  ariseu,  is  trausmissible  Irom  parents 
to  oflspring.  It  nmy  not  be  a  cerLaiii  form  of  iiiHanity — it  is  rathcr  a  cer- 
tain  morbid  couditioning  of  the  nervoua  By8tem  wliich  may  declare  itself  as 
a  neujosis  in  one  generation  and  as  a  tj^pical  in&auity  in  the  next.  The 
neurotic  alcoholic  is  likoly  to  propagate  epUep8y,  aud  the  children  of  a  hypo- 
chondriac  may  sullV-r  from  auiuidaT  melaniihnlia.  Indeed,  tliere  is  often  a 
8imilarity  iu  the  verv  form  of  the  insauity  transmitt«d,  even  in  the  mode 
of  suicide  in  successive  generations. 

It  will  bo  scen,  then,  tbat  hcredity  may  be  altcrcd  by  careful  or  by 
fortuuate  selecliou.  the  morbid  coustitutlon  may  be  improved  by  tlie  pre- 
potency  of  healthy  new  stock. 

The  cauaes  of  degeneration  manifested  in  neuroses  and  in8anity  are  not 
far  to  seek.  BrieHy,  we  may  group  them  as  faulta  of  inheritance,  of  civil- 
isation,  of  alimeutation,  aud  of  loxic  origiu. 

We  have  seen  how  the  lrLwa  of  her<'dity  ai*H  ilhistrated  in  tlie  jiroduution 
of  insanity.  In  couformity  \vith  the  general  obscr\'atinn,  we  romark  thntes- 
hausting  diseases  in  poreuts  aro  follo\ved  by  a  \veak  offspring,  and  in  de- 
generates  Ihere  is  a  failiire  to  develop  8hown  by  baiflip  or  otbcr  monstrositiea. 

The  inBtability  is  the  heredity,  and  the  fauUy  uer\'ouH  syabem  is  the 
first  cause.  The  more  wo  studv  the  intimato  fainily  hiHti)ry  of  each  ineane 
patient  the  more  convinced  viQ  are  of  these  autecedeut  circumstauces.  In 
the  iacideuee  of  iutluenza  iiow  so  couimoidy  assigned  na  a  &iuse  of  insanitv, 
there  ia  hardly  a  caae  to  be  found  vvhere  herediUiry  defect  cauuot  be  traced. 
Where,  then,  did  thia  ovil  begin?  Is  it  a  mere  variation  transmitfced  by 
direct  inheritance?  We  believe  not.  In  the  mobilo  and  varving  circum- 
stODces  of  human  Ule,  iu  the  progress  of  the  Dice  through  the  ccnturies,  thero 
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musi  be  a  certain  proportion  of  human  beings  who  fall  bebw  the  Doimal 
standard.  By  tho  rnatiug  of  tliese,  their  gencrations  Buccessirelj  become 
more  uufit  for  the  atruggle  for  existeucc.  Id  sub-hiiman  gnmps  they  vrould 
disappear  at  an  carly  »tage,  bul  vm  are  so  accustomed  to  the  methods  of 
civtlišation  ihat  we  are  apt  to  forget  this.  In  the  degencrative  Icndencies 
of  mental  disense  we  Beo  fomilies  extiDguished,  the  lusc  eiirvivor  dyiiig  ia  the 
asjlum.  It  u  the  conscrvattoo  of  civilisittiou  which,  ao  far,  prescn'es  thoae  who 
ure  uufit,  and  vveshall  ha  ve  yel  to  cousider  whethercivUiBatiuu  hjL8  ita  reaicdy. 

CivUidaliun  nn  doul)t  hae  a  share  in  the  pnHlurtiuu  nf  inHunity,  hiiL  it  is 
far  from  certain  if  that  sharc  cau  be  estimated.  The  negrces  of  the  United 
States  of  America  werc  rcmarkably  frec  from  iusanity  under  more  primitive 
couditiona.  That  immuuity  has  disappeared,  aud  tbey  aro  uow  to  bc  fouud 
orovding  the  aavlums  of  the  Southeni  States.  But  there  are.  deliuite  i^^enciea 
at  work  iu  this  unfortuuate  state  of  muttcrs.  Tubercle  and  syphiU8  have 
found  a  niduB  iu  the  negro,  and  hc  is  suHc-ring  degeneration  on  the  phy9ical 
side  in  proportion  to  the  mental  degradatiou.  Herc  \\e  have,  withiQ  a 
few  years,  uu  ubject  loasou  as  to  the  elfects  of  heredity  on  Danviniau 
principlcsL  The  gurm  cells  have  beeu  affected,  aud  iu  spite  of  \Vcissmauu's 
declaratiou  that  t)iey  ure  ujurt  froni  the  soma,  the  resultti  of  a  viciuus 
civilisation  aro  appnreut.  For  civilisution  has  ite  vices  and  defects,  and  nur 
boosted  attainuients  aud  8uperiority  over  the  "  dark  ages  "  are  in  some  respects 
expr6flsiotts  in  an  optimistic  vciu.  In  its  truiu  civilisation  has  lirought 
crowded  cilies,  the  factory  8ystem,  squaUd  houies,  aud  an  iU-regulutcd 
popultttion;  or,  at  the  other  estreme,  an  unheaJthy  plutocracy,  with  a 
vacant,  idlc,  and  irresponsiblo  life,  craving  for  daily  eicitements.  and 
gombling  hcalth  away  ia  the  hot  pursuit  of  pleasiuv.  The  benetits  of  ci^lisa- 
tion  canuot  bribo  ua  to  ahut  our  eyea  to  these  uuseemlv  facts,  but  should 
rullii!r  iudnce  iis  to  avoid  tho  pcrils  of  our  tirne,  and  to  iniprove  the  cou- 
ditious  of  the  race.  It  is  unlikeh*  that  ancient  civilisations  held  a  l»etter 
plače  in  respect  of  human  lifo  aud  happiuess,  or  that  tho  causcs  uow  operutive 
m  the  productiou  of  inisanity  were  furmerly  uuknowu.  What  coucerus  ua 
uiore  is  the  que3tiun  an  to  vvliether  in8anity  is  rBaIly  iucreaaing  in  wcsteru 
civilisatiou,  and  8{iecutlly  if  the  increasing  burden  is  as  alunniug  and  un- 
promising  aa  it  api>ear8  at  Hrsl  sight  to  be.  In  some  fortv  yettr!»  the  inimber 
of  iosano  persons  comiug  uuder  the  coguifiaucc  of  the  Luuacy  Dopartmeuts 
of  Eu};land,  Scotbind,  luid  Irelaud  appnjximately  eijtanded  by  7D,U00,D,400, 
and  6,200  reiipectivtily,  These  are  ligures  which  aeize  the  popular  iiuagination, 
and  raise  queBiions  os  to  the  poe8ibiUty  of  stemming  tho  nipidly  rising  tide. 
We  coanot  but  bolieve  tliat  there  ia  some  iucreose  of  the  occuriing  ii]sauity 
Al  weU  M  a  viLMt  inereuKe  in  the  regi»tered  iusanity.  Dr.  Irulaud  hus  idumn 
that  the  numiter  of  deaths  frnm  dist*A9e8  of  the  nervonn  ((yst«m  in  S<-utlund 
has  grown  by  about  one-third  sioce  1855.  No  doiibt  much  of  this 
iucreaso  inav  be  expUuned  away  by  a  Iiettcr  Byatem  of  registratiou  uud 
widtir  kuo\vledge,  just  as  it  may  be  urgued  that  the  iucreaae  iu  iiisuuitr 
and  its  allied  oonditions  is  iodieative  of  un  evo1utionary  advance  wiln 
which  weakUng«  cannot  keep  pace.  The  que;ilion  ha«  !ately  eugag^l  tho 
HttentioD  of  the  Stule  de]jurtmenta  iu  luuucr,  aud  their  general  conelusion  ia 
Chat  Ihtira  is  uo  alarmiug  iucreaue.  Thev  have  uot  arrived  ut  this  coucluaioa 
without  ininstakiug  iuquiry,  which  slioned  that  there  werG  uiauy  points  to 
bo  ooDsiaered  beeit^  the  simple  fact  of  so  maDy  more  iusunu  porsons  to  bo 
reportod  upon. 

Of  t-oiirse  the  vast  proportion  of  theae  oaaes  ia  olaaaed  HBpauptrs,  but  it 
luust  l>e  rtfUieinlienMl  that  this  is  a  luosl  uiihlejidiug  Hlatmiit-nt.  Mr.  T.  W. 
I^  Spence  Ima  hIioku  tlmt  on)y  oue-Hflh  of  those  ao  ehuuied  iu  Scotluud 
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reaUy  belong  to  tlie  panper  class.  It  is  in  the  nature  of  in8amty  to  degrmie 
not  0Qly  in  mentalisatiou,  but  also  in  sociol  conditiou.  Stili  it  is  true  that 
■where  tliere  ure  most  poupcrs  Iherc  are  most  insane,  aud  it  has  becn  shovm 
that  if  the  lar^r  uumber  of  caaes  coiiit;  from  the  inaiiufacturing  town8,  that 
nuialier  is  lialanced  by  the  accumuhition  in  the  agricuUui"aI  diHtriuU,  vrhere 
there  is  more  Btagnation,  vrhere  the  ineanitj  is  less  ciirable,  vhence  have 
been  draincd  the  more  activo  spirits.  The  destruction  of  the  poor  is  their 
poverty ;  the  rccklcssnesa,  the  thriftleasneas,  the  druukenness  of  the  lowcr 
classee  iuvolve,d  inHtabihty  of  ntin-e  tisaua  The  evil  Ik  apparent,  utid  the 
ramedy  must  come  by  an  nde(|uate  appreciation  of  the  law8  of  health 
and  a  diflerent  mode  of  life  for  the  people. 

Tet  in8auity  is  not  eiitircly  an  affair  of  poverty  and  lo\v  Ufc.  The  uppor 
and  middlti  claseea  have  their  burden,  but  in  the  general  iniprovemeut  iu 
moral  tone  and  the  fuller  appreciation  of  the  iMjnefita  of  mental  and  physical 
hygieue  the  causes  are  Bomewhat  diflerent  The  direct  cause  of  first  import- 
ance  in  this  rcspccb  ia  the  over-atrain  to  which  men  are  expo&ed  in  the 
whirlpooI  of  modern  life.  We  luav  aecept  Dr.  Farr'«  calculation.  that  the 
proportion  betwoen  the  upper  and  the  middlo  classea  on  the  one  haud  and 
the  lower  classes  ou  the  other  ih  as  15  to  85.  Certaiu  it  is  that  those 
occupatinna  which  are  iniwparable  from  niental  stresa  have  acquired  a 
comnion  notoriety  in  the  production  of  disorders  of  the  nervous  8y8teui,  and 
when  to  thcse  is  added  a  lile  of  escess  and  dissipation,  the  result  is  a  vaat 
increaso  iu  caaes  of  general  paiulyai8,  \vluch  is  a  disease  of  great  cities  ttud 
of  great  exces8. 

Tuming  to  the  next  main  cauae,  which  is  almost  inseparable  from  other 
considerations,  we  may  make  but  brief  mention  of  malnutrition,  8tar\'at.ion, 
id  privations  gencrally.  It  ia  a  truiam  thut  the  braiu  rcqaire8  hoalthy 
ood  in  ttbundimce.  ^Imtever  interftires  with  it.s  due  uutritiun  must  issue 
in  disorders  of  the  nervous  tissiie  more  or  lesa  severe. 

Toxic  action  of  various  kinds  claiins  a  more  detailed  notice.  "VVe  may 
venture  to  divide  theae  tosic  agencies  as  followB: — 

1.  Exotoxic — alcoholic,  plumbio,  ančcsthetic^  cucalne,  morphia,  pellogra, 
ergot. 

2.  Autotoxic — rheumatic,  choreic,  gouty,  diabetic,  myxcedematou8  and 
crctinoid,  urtemic,  etc. 

3.  Microbic  (?) — 8j'philitic,  plithiKiual,  influenzal,  malarial,  septicEemic. 
It  is  manifest  that  thfse  various  di-generative  caii»'a  \vmihl  reijuire  a 

much  more  estended  notice  thnn  can  be  given  here,  and  we  must  refer  to 
other  articles  in  order  to  clear  up  the  many  points  of  intcrest.  I!roadly,  in 
these  various  ageuciea  we  have  souietbiug  which  ia  capable  of  inducing  the 
degenerative  tionditions  of  the  nervous  system,  to  which  we  have  alreadv 
directed  attention.  Tnke  exotoxic  forma,  such  aa  alcohol  and  load,  the  results 
of  chroiiic  alcoholic  intt>xicfttion  in  tbe  destruction  of  the  chlorophil  elemcnts 
of  the  uen'e-cell8  ia  matter  of  commoii  kuowIedge.  Lead  has  becn  demon- 
Btrated  in  tbe  brain  tisaues  conae<|uent  ujmn  plumhic  |Miiaoning.  The  poison 
is  rirnlent  enough  to  deBtroy,  and  the  enfeebbd  parenta  produee  an  eofeebled 
oflspring. 

Again.  the  autotoxic  reaults  of  rhcumatism,  gout,  etc.,  setting  free 
maliguimt  substances  iu  tbe  Hyatem  by  eseesa,  or  by  demugement  of  meta- 
liolism,  are  familiar  tn  ali.  Or.  wbfin  necos5ary  aubstano^es  are  deiicient,  as  in 
niyKnedema,  the  bodlly  weU'are  is  tltreatened  by  deprivatiou.  lD&anity  is  thus 
caused  by  a  defect  as  weU  as  by  an  ext;ea3,  and  some  of  the  most  remarkable 
cures  of  cases  of  myxa-'dema  have  been  recorded  in  aHylum8,  where  to  the 
ordinary  physical  degeneration  and  iniiltration  a  marked  hehetude  of  miud, 


with  delusioDA  more  or  lesa  prououuced,  have  been  observed.  The  udminis- 
tmtion  of  thrroid  substance  roscued  these  sufferen  by  replacing  in  Iheir 
s^stemic  circulation  that  \vhieh  tkad  hetin  vrantiug. 

We  havo  veutured  to  cJass  svphilis,  phthisis,  iafluenza,  and  septioivrnia  aa 
microbic  agencies  iii  the  production  of  degeneration.  In  Rusaia  sjphiliB  is 
generallj  held  to  be  a  practically  coustant  factor  in  the  production  of  general 
para]ysiti,  and  there  is  in  this  coiintr^  a  gTowiug  tendenc^  towards  a  aimilar 
conctusion.  In  ever^r  relation  of  pbjaical  condition  ejrjihilis  ia  a  powerful 
agent  in  degeneration  of  tissues,  aud  we  cauuol  bul  assigo  lo  it  a  veiy 
prominent  position  in  this  lisL  The  oiher  agente  oamed  aro  appropriatoly 
dealt  with  under  their  respective  headinga. 

We  tbus  arriTe  at  the  oonclusion  tbat  ther«  are  Tery  various  and 
powerful  phyaical  infliienct«  at  work  in  the  production  of  degeneration, 
conaequent  on  whiu!i  we  have  mauifestations  of  the  various  neuroses,  the 
insane  diatbesis,  the  various  forms  of  inental  derangement,  and  the  stunted 
development  of  idiocy  in  its  various  degreos. 

Direet  Causfs. — Turning  now  lo  the  more  direct  causee  of  insanit^, 
which  have  been  alread^  referred  to,  we  find  that  thcy  are  di%iaiMe  into  two 
inaiu  (jlaaaes — those  commouly  spoken  of  as  mQi'al  (mental)  aud  phvsicaL 

The  meutal  cauaes  are  the  various  kinds  of  mental  stresa  tu  \vhich  men 
and  wonien  are  ordinarily  suhjected.  In  pracUoe  it  bas  been  fouud  that 
oaae«  of  insanitj  are  referable  to  tbeee  olaases — adverse  ciroumstanoea, 
aDxiety,  worry,  domestic  troublc,  fright  and  uervous  sbock,  love  aOait« 
(iucludiug  seducLiou),  over-pressuit;  aud  over-strain,  and  religious  excite- 
ment.  After  what  bas  been  said  little  remains  to  be  added  in  elucidation 
of  thvee  beadings.  It  is  not  so  much  8teady,  hard  work  with  inten*al8  of 
relaxation  tbat  is  tbe  cause,  aa  the  won7  and  scun^  of  life,  the  anxiety  as 
to  meana  of  livelihood,  the  real  troubles  of  existeDue.  Tlie  excitement  of 
polJtics  leaves  little  trace  on  asylum  records,  while  a  financial  crisis  8urely 
Mods  ita  victinis  to  asj^lum  čare ;  aud  although  religious  excitement  does  not 
figure  largeljr  in  the  atatistics  of  insanitv,  ^ct  mon^  cases  occur  showiQg 
delusions  tinged  by  tbe  reUgious  movementa  of  the  tirne. 

Passing  to  ph^sical  causes — what  has  been  said  elaewhere  of  alcoholic 
exce»  need  not  be  repeated.  £xcee8  of  Bexual  nature,  over-exertion,  malnutri- 
tion,  and  toxic  agencies  are  ali  regarded  as  fertile  exciting  causee.  The 
ph^aical  stresa  ia  apparent  in  sucb  caaes.  We  aiso  find  eardiao  lesious  in  a 
great  proportion  of  cases  aduiitted  to  aaylum,  directly  correlattng  rhfumntic 
degenerative  leaions  with  ner^'ous  deterioratiou.  Patients  with  cardiac  iu- 
competenco  olso  occur  through  over-exertiou  in  atbletics,  alTectiug  the 
uutritiou  of  the  brain  directly.  The  lesions  of  epilepsy,  general  paraljais, 
organic  diaaaaea  of  tbe  brain,  are  referred  to  el8ewhere,  aud  their  couuection 
with  this  subjoct  is  evident. 

We  huvf  atill  t^  tonsider  the  results  of  peripheral  nervousirritation  in  the 
production  of  iu.Hanity.  Schrocdcr  van  dcr  Kolk  dirtcted  apociid  atUmtiou  to 
vrhat  he  callod  s^iiipatliBlic  iiuuiuiLy.     Ue  found  that  a  great  numher  of  hia 

{latients  suflerod  from  constipition  and  were  relieved  by  suitablu  treatinont. 
{o  tlierefore  luid  the  blaine  of  their  ment-al  Iroubles  on  the  peocuiut  groat 
iutesline.  That  viv.w  was  of  iinportaucc  in  direoting  attcntion  to  the 
pbyHical  coiulition  gL'iientIly,  but  it  does  not  sceui  that  it  oan  now  command 
aiiy  couHidunihle  aaiouut  of  aupport.  ThocotiBlipaUuu  ia  ralher  attnbuUble 
to  the  defcotive  nction  of  the  nervons  8ysteni.  and  ia  a  metre  9ymptoro  of  a 
moro  widuapread  and  basic  disordcr.  8imihirly,  recent  atteaipts  lo  corro- 
lat«  thu  iuBUDity  uf  woniuu  with  uU-rinc  and  ovarian  diaeaso  can  uioel  witb 
no  morkod  appruvaL    The  modem  and  prohably  correct  belief  is,  tbat  tbe 
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insane  manifeatations  are  due  to  disonkrs  of  thc  bniin,  aud  while  it  ia 
vcry  likely  that  certain  of  thesc  disordurs  nre  due  to  tosLic  influenceB — 
perimps  owiug  to  iutostiual  fennontatioD.or  to  ddicicut  action  of  the  ovariea — 
it  wuiiUl  bs  absurd  to  confiue  our  att€iition  to  tbe  trcalnient  of  symptum8 
of  peripheral  irritations.  \Ve  wou!d  not  he  iiiisundersttKKl ;  the  pby8ical 
condilion  of  every  inaane  person  dcniauds  the  moat  eearchiiij;  inveati^ation, 
adenvLate  Irciitment  ol'  everv  depiirtui'e  froui  healtbj*  attiou  is  uupeiutivcly 
re<juired.  While  that  ia  so,  however,  our  laler  knowIt;dge  of  uervous  pro- 
cesses  forhida  us  to  layhlres«Dn  the  ptiri]>beral  tiunditiona  to  the  exclu8ion  of 
the  central  mischief.  And.  further,  thcso  viscemi  neuroses  nmst  be  studied 
in  iess  complicattd  oonditious  if  we  would  be  successful  in  deuling  with 
theui  iu  the  insane.  Profesaor  CUlibrd  Allbutts  Iccturea  on  this  aubject 
shiniM  be  th«  book  of  reference  in  clearing  llie  miud  of  Bijecialiam,  and 
entering  the  freer  air  of  general  ni«li(^iiie. 

There  are  also  such  canses  as  tmumatisTii  and  aunstroke.  These  aro  of 
suKcieat  iniportunce  aa  to  deuiaud  8C|iariitt'  cousidcration.  Dr.  vau  Giesoa 
has  demonatruted  bj-  microacopieal  melhods  a  very  aimilar  niorbid  procesa 
iu  tbi.'!  braiu  cclls  in  lx>th  of  these  conditions.  Thc  shock  is  suddeu  aud 
uulriLion  is  imuiediately  and  gravelv  alfeL-ted.  We  cauuul,  hovvtjvor,  but 
entertftin  doidits  as  to  atatb<tica  »f  the  incitlence  of  sunatroke,  for  a  čase 
who  has  boen  resident  in  tropi&il  cliuiate«  is  never  sent  to  an  asjlum  with- 
out  sunstroko  bein;i  alleged  as  the  cause.  We  would  venture  to  suggest  that 
inalaria  Ia  far  more  etfieient  and  comuioa  in  thia  reliition  thau  suustroke. 

Again,  in  the  evolution  of  thu  iudlvidual  eritit^J  poriotis  nf  Ufe  occuti 
id  the  Btress  of  fcheae  periods  tells  heaviljr  iipou  tliose  who  are  burdened 
rith  a  uervous  inheritance.  l*uberty,  adolescenc-e,  the  clituacteric,  havc  euch 
thuir  apecial  dangerSj  and  it  is  iu  iiccordauce  with  the  laws  of  heredity  tliut 
those  most  serioualyalTocted  by  dnguaerjitive  umditiona  \vill  be  earliest  aflectt^d 
by  insanitv.  Senility,  on  the  other  Jiaud,  if  not  premature,  ia  the  natural  cx- 
preBsion  of  failurc  of  the  braJn  after  the  e^haustion  of  a  loug  life. 

Vet  again  we  obsorvo  a  critical  and  cxhau8tive,  if  not  a  tosiu  condition 
superveniiig  upuu  preguaucy,  piirturition,  umi  Uutatian,  Theae  varietiea  of 
stress  are  familiar  to  every  nirdical  practitionor,  and  there  is  uudoubtedIy  a 
diaposition  to  minimiae  or  overlook  ueurotic  munifestations  in  connectiou 
\vith  reproduetion,  a  disposition  \vhich  is  a  daiigcr  to  doctor  and  patient.  The 
phyRician  »liould  be  urgeut  to  guide  uiattera  ariglit  when  these  abnornial 
fiigns  first  become  apj)arent. 

There  yet  remaiu  twa  rather  rare  but  intereeting  causes  of  insanity, 
viz.  coiimiuuicated  und  epidemic.  Much  hoa  been  written  in  reference  to 
thest*  oastfH,  \vhich  have  acquirod  a  new  aud  iucreased  lutereat  iu  connection 
with  tho  hiter  develojuneuLs  of  our  kuo\vle(]gB  of  hvpnotic  atates. 

The  other  conaiderations  reUtire  to  thi^  incidence  of  inBauity  might  rather 
be  htdd  to  fiJl  under  a  etatistical  inquiry.  The  heaviest  rate  of  occurring 
insanilv  falls  on  the  year8  35  to  4J  ia  this  couatry,  but  iu  LhB  United 
States  of  Amerii^i  the  greateat  liability  apiHairs  to  be  from  20  to  30.  The 
ijuestion  of  8ex  ia  eoraplicated  by  various  consideratioua — the  tendenc/ 
being  towards  a  sUght  increase  of  femnie  casea,  yet  leaving  the  proportiona 
uearly  eveuly  bulanccd.  With  rogard  to  condition  aa  to  inarriage  it  niav 
be  c«ni;bided  that,  at  luarriageable  agea,  and  iu  proportion  to  the  popula- 
tion,  conBidenibly  more  married  tban  ainj^le  and  \vJdowed  persons  are 
adiu)tt«d  to  a8ylum8. 

Pradromcs. — This  articlo  would  fail  in  practical  value  if  some  account  of 
pnsdnmiea  and  propliylaxi3  were  omiitotL  We  ahall  therefore  proceed  to 
tliacuRS  the  resulta  of  cauaatiou  iu  their  geuerui  aud  earlier  nianifeatations, 
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(tgive  somo  indications  of  the  uieosures  wliich  may  be  adopted  with  hope 
'flOoceds. 

The  penalties  paid  for  imittention  to  Ihe  laws  of  health  are  hoary  and 
\'arioua  They  are  not  onl^  exacted  froin  the  tran^cssor,  but  aiso  from 
hia  progcn^.  The  prodroiuata  are  of  8pecial  interest,  and  demand  carly 
recognition  and  prompt  trt«itmeMt.  Dr.  Clouaton  has  devoted  his  attention 
to  Ihe  nenroses  of  developinont,  and  ha«  eet  forth  his  ol)ser\-ationg  in  tho 
Morrieon  Lectures  for  1890,  and  separate  articlea  will  be  found  in  this 
JCnrt/clopadia  dcaling  with  epochal  insanilies.  Those  may  be  brieliy 
rcfurred  to  na  adolescent,  cUuiacteric,  and  seuile.  But  the  insauitiea  of 
childhood  and  the  neuroaes  of  eiirlv  life  aiso  deniaud  attention,  and  pre- 
ventive medicine  miist  be  called  inlo  action. 

These  8yniptoma  aro  toretjodings  of  nervous  instability  likely  to  eventuate 
in  serioiis  mischief,  e.jj.  8l«x'ple^ues8,  lieadache,  iuubihty  to  perforui  mental 
work,  losH  of  attention  and  self-uoutrol,  unueual  irrilahility,  cnizy  reckleaa 
condnct,  niorhid  fears  and  indecision.  The  nervous  child  is  often  precouious,a 
vicLiui  t«  night  terrorH,  Hiibjeet  lo  convulaions  conH(:q^uent  on  derungeruents  of 
digestiou  or  the  peripheral  irritation  of  intestiual  wonn8,  or  the  troublea  of 
dentition.  The  caprices,  e^plo^ive  ragen  (fuUninating  p6ychose8),  and  simtlar 
iucidcuts,  are  ofleu  madc  light  of  by  pareuta  who,  boing  thcuiselvea  uetirotic 
and  uustahle,  are  aingtdarly  unlltl««!  to  mauagu  their  owu  uhihlreu.  The 
tnorbid  arraugement  of  the  ner\'otia  fahnc  is  forced  tipon  our  attention,  the 
motor  niantfestations  are  evident,  and  conUuct  betiomes  so  abnonnal  that  it 
in  hardlv  to  Ini  overlooked  by  the  most  enpcrticial  obaen-er.  Theee  are 
assuretllv  iudicutiuua  fortreatmeut,  meutulaud  physical.  Seijaration  from 
itijudicioiis  induenctfs,  the  educational  ]iruvir4ion  »f  a  cornjK^tenl  uurse  of 
rfpialde  niind  and  adeqimte  truining,  association  with  other  children  of  nor- 
iiml  developiueul,  are  imperative.  Ucrc  is  a  vride  sphcro  for  Ihc  employ- 
mont  of  W()iueu,  in  educatiug  aud  traiuing  children  of  self-ccutred,  Ul- 
re^ulaU^I  liabitA  1>ef*m)  these  habits  liot^ome  fixed  and  unalteraM«.  And 
the  ajMiJcialion  of  thette  children  \vith  othi?r8,  so  aa  to  develop  normal 
fffUngs  with  aorraal  pocial  instincts,  is  haTdIy  \ess  important.  We  must 
ever  remember  that  theae  children  aro  not  lucrelv  nervous,  but  that  iu  their 
hen'dttary  niisfortunea  sueh  focts  na  tubereubiais,  gout,  canuer,  and  other 
uiahidii>s  niav  have  n  plat:«.  Tt  ia  onlv  of  late  tlial  the  cardioc  diseases  of 
<  hildhi'>>d  havi>  beeo  suUicieiitly  reciignised  even  amongst  the  leadera  of  the 
tnetlioal  profcssion,  and  evor)'  asjluin  phjsieian  is  familiar  vi-ith  the  fact 
Lhat  cardiac  complicationa  are  to  t>e  fuuud  in  a  very  hir^e  proportiou  uf  the 
oisee  be  reoeives  for  treatment.  This  wise  ^nidani»;  is  a  dutv  laid  ujMin  general 
ptAOtitionors :  the  specialist  is  oalled  in  too  late  wheu  a  detiiiite  inalady  is 
drtilarod.  We  must  hx>k  to  the  faniilj  doctor  to  direot  the  |mrents  iu  their 
duly  Um'ards  their  diildreu.  That.  opcns  lar^er  resjmnsibilities  thau  the 
ajKJthocarv  dniauit  of,  but  it  is  iu  strict  accordance  with  uioderu  teudenciea, 
Rud  it  is  thus  that  '*  dotjtnrs  will  bw(»ine."  in  ('JladHtone's  nieniorablo  saying, 
"ihe  future  IcbUlts  uf  nutiuns."  YwLr  by  year  wc  must  see  the  comiuon- 
wealth  ndvance  iu  n:laliou  to  the  hy};ien)0  atiil  luural  cuutrol  uf  individuals, 
not  by  Nuinptuar}'  laws  tir  inipulsivii  legiMlation,  but  by  a  true  educatinn 
uhiuh  will  hft  the  (M^ople  out  uf  8qualur  aud  ignorauue  and  fll  aitizens  for 
the  work  of  the  nation.  Thns  edudation  will  no  longer  be  anohorcd  to 
ancient  loriiiulic  and  oiruuniscribed  by  dead  ideuls;  the  prooesis  of  uraruining 
will  \>c  tlioroughly  aud  titially  dist-Tt^diU.^! ;  aud  ihe  iniLvidualiaing  of  eacu 
Doholar  will  lie  the  aim  of  (ndi^hl,4!U<'.<l  toac)ii<rH. 

For  the  neuMtiu  precocinus  nhild  iinlinary  presant-ilaj  eduuation  is  a 
reol  dangcr.     This  hoii  beeu  (uirtiiiU/ reixignitioa  by  the  eatublishnient  of 
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Bchools  for  Tjaclv ward  chiliiren  in  Leitiester,  Ltmdtm,  and  el3ewhere  (pee  MentaJ. 
Deiioieucy) ;  but  \vc  have  generali)*  failed  to  control  the  forwarii  child,  whoae 
Uvcly  iuemory  and  tricks  of  iiiiitation  cnrry  ii  into  the  perils  of  a  oue-aided 
dcvelopiueut  of  the  nervoua  ayatem,^  and  oftca  result  in  diaaster.  The 
uervoua  8yatem  ia  all-pervading,  aud  for  the  due  eserciae  of  every  part 
oducation  muRt  lie  extend6d  in  orAer  to  develop  ever}'  function.  Seeinj^  and 
hearing  aro  necessnrj  to  a  real  asainiilatioa  of  instniction ;  yet  not  only  the 
printed  type  and  the  teacher's  uionitions,  but  aH  the  avenuea  of  kQowledge 
liiust  be  oponed  up  to  pcriuit  of  a  general  oerebral  aasiiailatiou,  Aa  every 
uiuHcjle  is  rftpreHBuled  m  the  cerebral  i:ort*x,  bo  ahoiild  every  nmscle  \ie 
8cientificaUy  exert;iBed.  In  short,  the  aim  and  objeot  of  ali  education  nmst 
be  to  seoure  the  sane  miud  in  the  souud  bodj. 

Htftiknk. — That  leads,  of  courae,  to  the  uouaiderution  of  the  daugera  of 
un!iygiemu  practioes  in  Ibrms  faitiiliar  to  aH.  At  puberLy,  wheu  there  ia 
danger  of  the  degenerate,  endued  at  tMjnuepl ion  \vitb  a  daficient  vital  fon*«, 
laihng  to  develop,  the  precautioas  abovo  indicated  Tuust  be  redoubled. 
There  must  be  rftst  aa  weU  as  exerdHe.  The  brain  niust  not  be  allowed  to 
rust  in  idleness,  yet  meutal  work  muet  be  moderate  in  intensity  and  in 
quantity,  and  phy8ical  excesB  must  be  equally  rogulated.  In  girls  eape<!ially 
at  thifi  critical  period  groat  caution  ia  rc(]uircd.  Fatigiiiug  luusciilar 
exertion,s  »hould  be  absolutely  forbidUeu,  cxLremes  of  lieat  uud  cohi  should 
be  avoided-  The  touchstone  cif  simcciRS  wiU  be  the  establishinent  of 
phy8ical  health,  the  avoidance  of  anteniia,  the  broadening  of  intereiits,  and 
the  heaUhy  avoidance  of  evil  habits. 

lu  regard  to^thoae  who  have  to  gaiu  a  livelihood  comea  the  queation  of 
the  choice  of  a  ciirecr.  Thut  uiust  bc  consideied  in  view  of  the  tnenUil  and 
l)by8iwil  aptitudea.  It  seeuis  haTiUy  necesaary  to  advise  that  nearotic  persona 
should  kwep  as  closo  to  liiothcr  eartb  as  possiblo,  yct  there  is  a  dccided 
iucliuatiou  among  auch  persona  to  deeide  for  emotional,  escitiug,  irregular 
inodes  of  Itfe;  and  it  is  difHiMdt  to  indncu  Lheni  to  be  content  with  the 
even  routine  of  a  goverument  office  or  the  bucolic  delights  of  the  country, 
while  the  atock  exehango  or  the  crowded  halls  of  cominerce  bcckon  theiu 
on  with  high  prouii^fs  thiib  so  ofteu  eud  in  disappoiutmeut  aud  disaster. 
"  Tliu  land  for  the  pDople  "  is  a  cry  that  uouies  wilh  couviiicing  appeal  in 
theae  day8  of  overi;rown  eitiea;  and  \vhen  one  considera  the  atunted 
degenerates  of  town  life,  one  cannot  but  re-echo  that  cry  in  the  intereats  of 
the  race.  The  earcer  for  neurotic  individuals  should  be  fi^ee  from  great  re- 
apouaibilities,  ahould  interpose  no  gr&it  difficultiea,  while  it  ahould  afFord 
occaaion  for  the  oxerciae  of  heaUhy  vobtion.  It  should  be  restlul  in  tbe 
intervala  of  work,  yet  it  must  be  remeiubered  that  idlenesa  ia  not  reat — 
a  ehangc  of  occupation  and  a  variety  of  iuteresta  are  both  nece38ary. 
Kra«pelin  lias  ahown  that  mental  work  added  to  pbyBical  wark  is 
provixuitive  of  exhau8tion  ;  recujjerative  reat  in  intervala  of  brain  excitation 
is  not  to  be  gained  by  bodily  exercise.  The  nervous  sy8teni  ia  atimulated 
and  cxhausted  by  both  these  proceesea,  and  we  have  to  full  back  upon 
nature'8  8weet  rcstorer  sleep.  We  need  hardly  urge  the  importance  of 
Huund  refreahing  aleep,  or  indicaLe  that  it  must  he  gjiined  by  natural 
means  and  not  by  toxic  Bultstances. 

That  bringa  us  to  a  brlef  summarj  of  conclusions  as  regards  tbe  use  of 
alcohul  iu  nervoua  ca&ea  \Ve  havo  8hown  that  it  is  a  mdcspi-ead  cauae  of 
degeneracy,  and  that  it  play8  a  leatijng  part  iu  Ihe  pi-oductiuu  uf  in8anity. 
We  therefore  preecribe  it  with  grave  unwilHngness  for  the  ciises  iinder 
review.    Safety  for  a  neurotic  iudividual  is  only  to  be  maintalned  by  a 

'  aoe  aniclo  "Hjstcm  "  ia  children. 
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nvoidaDce  of  alcoholic  liquors  or  other  driigs  of  lethe.  It  maj-  be 
visablc  iu  rarc  eoses  to  givo  it  us  aa  amc-sthetic  in  coiiditioiu  of  futigue 
and  in  (»ril  of  collupee.  It  m;iy  liti  ru^uired  iu  nuamic  t-ompUcationH,  Imt  the 
jKJsaibilities  of  iibuse  render  it  a  tw(>-edged  weapou  whicli  we  ahall  do  weU 
to  aToid  ueing  in  so  far  as  possible. 

Thc-re  oan  be  no  doubt  tbat  lliose  of  feoblo  ncrvous  constitution  are 
liable  to  tuke  ostreiuo  viewH  iu  couucctiou  with  reli^ion,  aud  ^midiiuce  is 
re<|uin?d  in  this  spbere  of  thought.  Tlie  green  Bicknej»  of  yDutb  is  often 
chiiraoterised  by  liizjirre  opinioDS  in  religion  and  politics,  whicb  a  greater 
expericucG  of  Life  luodiiies.  Ilelurotli*!}  tbeory  of  thc  comiuon  origin  of 
iuaaQity  aud  ain  waa  fortunately  soon  put  luada  by  his  fellow-couutryuien ; 
but  every  now  and  tbuu  it  cropa  up  amougHt  tboe«  aflliuteil  witb  cerbain 
forma  of  religiosity.  The  religion  of  tho  prnaent  day  is  moro  coniM*Tuevl  with 
conduct  iban  witb  foniis  of  profession,  and  the  rebgion  for  ueui-otics  is  of 
a  modorato,  practical  untiire— avoiding  uuduc  iuti*o»poction  or  the  atteuipted 
aolution  of  iusulublu  cjuestiona. 

If  a  ]K;r»on  of  unatable  nervotis  tendencies  decides  to  nuuTy,  tbe  most 
reaaouahlu  mlvJce  usually  comea  tou  lute  nud  Is  ofteu  Uikvu  umit«.  For 
ihe  woinc.u  theru  aru  dungeni  in  the  probaliiliti««  of  adverae  cin^unistances 
aud  doiiietftio  troiibles;  in  too  rapid  procreation;  in  the  petty  worrit«  of 
Ufe  which  marriagp  so  often  entaibs.  For  tho  men,  thcrc  are  dangers  in  tho 
greater  res[iou&ibilitie8  and  the  »oeial  difliculties  \vhieh  they  uudurluku  to 
meet.  Rut  objectiuuH  ruiaed  iu  tlic  Lomsultiug-ruom  very  rnrely  oirry 
weight,  and  until  the  »tate  interferes  to  limit  the  procreation  of  the  unSt, 
we  can  only  rely  ui«3n  riglit  education  informing  the  puhli«  mind  and 
emphiuisiug  tbo  moral  eodc.  At  prcsent,  iu  this  tmnsitiou  stiige,  it  i^ 
evideut  tbut  prudenci!  in  uiiuriage  idcouGued  to  tlie  claases  wlto  bave  leaet 
need  to  eierciHe  it.  The  criiuinal.  the  reckl&tH,  the  improvident  put  no 
bounda  to  the  gratihcation  of  their  dedires,  and  the  broediug  of  paupcrs 
and  inellicients  is  a8surcdly  a  dauger  to  tho  commouwcal. 

Rt^Htriutivu  mr4uiurt;a  wei'e  not  unkuuwn  iu  former  day8.  HoweU 
{Familinr  Lfttrr^,  lx.  pt.  ii.)  8ayH — "The  countrieB  tbat  are  freeat  from 
exceeB  in  drinking  are  Spain  and  Italy  ;  if  a  wouian  can  prove  ber  hueband 
ti>  bavc  lioou  ihrice  drunk,  by  the  anciont  lawa  of  Spain  she  may  plead,  a 
divorce  fmm  him." 

If  we  may  Itelieve  Hector  Bocue,  ScoUand  did  early  recoguiHe  tbat  tbo 
procreation  of  tbe  unfit  sbould  be  restrained,  He  recorded  :  "  If  any  wore 
trotiblcd  with  tho  falbng  evil,  or  leproay,  or  falleu  frantic,  or  othenvisc  was 
out  nf  biH  vvit.s,  tbev  were  diligentlr  H<:inght  out ;  and,  Icttt  tbnac  tlisoa.ses 
iboiibl  piisfl  fiirther  by  inff-ctiovm  gfneratiou  into  iheir  isaue  and  jK»8terily, 
they  gelded  the  men.  But  the  wompn  \Tere  aoduded  to  some  odd  plača 
far  olf  frtim  the  couipany  of  men.  where  if  she  aftenrarde  happened  to  be 
uottcn  with  child,  buth  sbe  and  tbe  infant  were  run  thruiigh  with  ibu 
UDC(\  (ihiltoriH  and  nivenoure.  druukanlH,  auil  t!grt*giou8  ilevuurorH  of 
rictiialH  w«'ru  pnuisbiHi  alMi  by  duuth,  6r«t  Iieing  jienuitted  tu  devour  bo 
niucb  as  they  b.'*tcd,'"  Th«;*«*  were  Dniconian  iiiethods  wbicb  marketl  tho 
dawn  of  civili.Hiition,  aud  tbere  are  yet  tbosu  wbo  advooati?  Biuiibir 
mesauree.  Itut  we  munt  limit  utir  projiosala  to  praetinil  suggcftliontt  to 
modify  tbe  libertv  of  thu  ftubj<<(:t  to  dt«lniy  liiniH^lf  and  confor  an 
beritttge  of  woo  upon  bi«  oftiKpring.  I>ftgi»lativo  proteitiou  i«  not  withtn 
the  ftpnuro  of  «iur  aiaivities.  True,  Dr.  Toulnu«)  haa  fonnulat^^d  a  pnijioanl 
fur  t  ranče,  xvhoni  the  i^nsent  of  poroutt*  uiUHt  lie  givuu  bcfore  murriage, 
•agffealing  tbat  the  t-ontrart  of  marriagu  Hboubl  bo  pnjt4x:ted  by  an 
inVMtigation  into  tbe  pbyHieal  condition  of  tbe  partie«.  lie  »uggoHtti  that 
TOU  V  20 
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they  Bhould  be  eiamined  by  medica!  men  in  the  manaer  incumbent 
upon  tboae  who  enter  on  poUcies  of  life  inaurance.  He  would  declare 
any  marriage  void  if  facts  as  to  morbid  hereditj-  were  concealed. 
Certainly  such  au  enactment  would  direct  public  attention  to  the  wrong- 
doing  which  now  proceeda  unchecked,  but  it  vrould  bring  in  its  train  evua 
which  demand  consideration.  For  instance,  how  far  would  the-  state  be 
justified  in  branding  with  illegitimacj  the  offspring  of  those  to  whom 
marriage  wa8  forbidden,  thua  adding  to  the  burden  of  their  neurotic  in- 
heritance  social  disqualificationB  which  they  are  Bpecially  unfit  to  bear? 
Our  duty  hes  nearer  at  hand,  we  must  hope  to  Btem  the  tide  of  degeneracy 
and  in8anity  by  our  efforta  to  educate  the  nation  and  to  guide  it  in  proper 
directions.  Our  present  restrietive  legal  enactments  fail  by  reaeon  of  their 
iucompleteness,  for  the  inefiacacy  of  the  Habitual  Drunkards  Acts  and  the 
Contagious  Diseaaes  Acts  ia  deplorable  not  only  in  regard  to  the  present 
generation,  but  stili  more  in  regard  to  those  who  are  to  come. 

LITERATURE. — Tlie  leading  vrorks  of  refereDco  for  tlio  etiologj,  ajmptomatologj,  and 
tre&tment  are  given  od  page  402. 
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Pathologv 

Those  disorders  of  the  nervous  system  to  which  collectively  the  terms 
"  mental  diseaaes "  and  "  insanity "  are  comraonly  applied,  constitute  a 
clinical  and  not  a  pathological  group.  They  are  placed  together  because 
aU  of  them  in  part  manifest  themselvea  by  derangement  of  the  highest 
functiona  of  the  brain.  But  a  pathological  claBsification  cannot  dei>end 
upon  8ymptomatology.  It  must  be  baaed  chiefly  upon  etiology  and 
pathological  anatomy.  To  pathology,  therefore,  "  mental  diseases "  are 
merely  diseaaes  of  the  nervous  8ystem.  Notwithstanding  the  rapid 
advances  that  have  been  made  duriug  recent  years  in  our  knowledge 
of  the  morbid  changes  that  affect  this  portiou  of  the  human  organism,  so 
very  much  stili  remains  eutirely  obscure  that  a  complete  ideutification 
and  precise  claaaification  of  the  various  tUseaaes  to  \vhicli  it  is  subject 
are  as  yet  impossible.  Although  mental  diseases  do  not  form  a  special 
pathological  group,  the  separate  consideration  of  their  pathology  ia  amply 
justified  in  view  of  the  great  practical  importance  of  the  chnical  division, 
and  the  fact  that  the  ultimate  aim  of  pathology  is  to  aid  the  cUnician 
in  his  battle  against  disease. 

The  etiology  of  insanity  bas  already  been  fully  dealt  with  in  a  previous 
article  (p.  292).  It  remains  to  consider  bere  (A)  the  nature  of  the 
morbid  proceasea  upon  which  in8anity  depends,  or  its  pathogencsis,  and 
(B)  its  pathological  anatomy. 
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A.  Patuogenesis 

**  Heredily  and  stresa "  or  the  predisiKiaing  and  tbe  excitmg  oauaeB  of 
insauitj-,  are  tbe  two  great  Taotora  of  wluiih  we  have  to  endeavour  to 
underetaud  tho  modo  of  aotion. 

Tho  vast  importance  of  the  part  played  bj-  "an  inherent  fa»ilty 
organisatioD  of  the  individual"  in  tho  produation  of  iusanity  doea  not 
admit  uf  diHpute  at  the  pruaent  duy.  But  aome  authunties,  I  thiak^ 
go  too  far  when  they  osaert  that  without  faaltj  hereditv  thero  can  be 
no  insanit}'.  For  esample,  it  bas  becn  atatod  that  "  the  differenoo  betweeu 
the  persou  wlio  iuay  bocouie  insaoc  and  tbe  perttoa  who  \vill  not  Itccome 
iosano  ia  ono  ontin;ly  of  bereditary  predispositiou." '  \VlietUer  tbis  state- 
ment  is  true  or  false  dependn  largelv,  Imt  not  excluHiveIy,  uj>un  the  extent 
to  which  vre  rostrict  the  meaning  of  the  term  "  in8anity."  For  exainpl6, 
a  pcrson  Buflerin;^  froni  beiuiplegia  may  not  be  regarded  as  iosano,  but 
neverthcicss  he  may  proscut  a  much  ^reater  amount  of  disorder  of  bis 
hi^her  oerebral  fiinctions  tban  inany  jiersons  \rbo  are  so  regarded.  But 
even  witUia  tho  limita  of  technioal  insanitr  thoro  are  somo  casca  from 
tbulo^  of  which  hereditary  prediupotutiuu  tu  meutal  diaetise  may  be 
._  '  exc]uded,  A  alear  instance  in  to  be  found  in  that  form  of 
ftjpbilitic  in9anity  wbich  is  associated  with  endarteritis  obliterana  of  the 
corebral  artcries.  lu  auch  caaes  tho  mcntnl  deranj^ement  arisea  8imply 
from  iottirferuuoti  \vith  the  nutritiou  of  c«rtain  of  ibo  cortical  nerve-otlis 
that  6uhi!)orvi>  tbu  ufM>o.iativo  ur  tatcllecliml  funutluoK,  and  ia  &MitmUn\\y 
independeiit  of,  althnugh  in  certain  iusCances  it  may  be  intensifie<l  by 
hereditary  prcdisiusitioo  to  insan)ty.  Althou^^h  a  faiUty  hercdity  cannot, 
therofore.  bc  udmittod  to  bo  au  abaoLutcly  coustant  faotor  in  the  produotiou 
of  insaaity,  it  ccrtainlr  playa  an  cssential  part  in  the  pathogeneflia  of  the 
Ta«t  majority  of  oasea.  T)ie  ^ueHtiona  of  ita  exact  nature  and  mo<le  of 
operalinn  have  ^ivon  riw  to  eniUess  Bpeculation,  biit  are  atill  cxtrenicly 
obeouro,  aud  BOiirc*.'Iy  call  for  diacus-sion  hero.  It  will  be  suffioieut  if  we 
bear  tu  uiiud  tbu  facta  that  a  lieredttarv  pn-dbq>otution  to  mental  disfaMO 
anquefitionably  exi8ts,  that  it  ia  extrBmely  common  among  ali  civiliAed 
mooB,  »nd  that  it  is  8pooially  Uable  to  betray  its  presenoe  at  oertain  eimohs 
in  the  lifo  »f  the  individual,  Damely,  thoso  of  pubcrty,  odolcsconco,  the 
olinuusti-hc  aud  sunile  iuvulutiou. 

Wtiil6  a  certmn  coiiiparativolv  »mali  number  of  caaee  of  in)ianity  do 
not  require  tho  potitulatioii  of  any  hereditary  predisposition  in  ordor  to 
axplain  tbcir  patho^ouoais,  tlierc  ia,  on  tlie  other  hand.  anothor,  8omowbat 
liir^er  cbuis,  iu  wbiuh  tbe  oxciting  caunea  of  insanity  do  not  play  Hny 

nlial  jMirt.  Such  caaea  arise  Hiinp1y  from  Kiiouiul  al>f;rrationa  uf 
antogonatio  evolntion ;  they  constituto  one  of  tlie  end  pnKlnatH  of 
dc^eneration  of  the  race.  They  are  reprenented  by  a  oertain  pM[)ortion 
of  iilinta  aud  imUiciles,  aud  by  that  class  of  ousca  oonimoDly  iuoluded 
tinder  "  the  luHane  diatheais." 

Tho  varirma  powfil)ln  c>xoiling  or  delorminin^  oiiuaea  of  iD8ikDity  aru 
•loeodinKb'  nunivruua.  aml  aro  varioualv  (tliLanfied.  But  rocont  rcsearuhca 
havo  oonomfllvt*ly  dumonstrat^Kl  tlio  [laramotiut  importauoo  of  thoae  ihat 
are  nf  n  toxio  mtturi!.  Indoed  tbe  exuitiu^  uauHeft  of  inRanity  that  u;iii 
now  be  exclud(.>d  from  tbin  category  are  eitremelv  few,  being  represonted 
by  little  more  tban  traumatiam  and  somo  of  tKn  non  - traumatio  grosB 
Wiioua.  Kven  auch  ounditious  us  vorrr  und  onxiuty.  omotional  oxcito- 
loual,  exti48Hivu  uiuntal  work,  hjns  of  alčup  and  phy8ical  ttihauation,  wbicb 

1  Juhn  Uuphcnon,  VfHtat  JJtetianM,  1MB. 
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are  generally  itKJogaised  as  boing  fortilo  causcs  of  insanitv,  are  now 
bolievetl  to  jjrmluue  their  effocts  iiiaiulj  thruui^li  tlie  alteraCiouH  in 
metabolism  and  (»)nso(|iit^nt  autt)'intuxiuiition  tlmt  tliey  entai).  J 

The  tosic  agouta  that  determine  tlie  occurronce  of  insonitj"  iu  pre* 
dispostid  persons  may  be  (1)  introduced  Irom  without;  (2)  thoy  may  be 
fornifd  withm  Ihc  lx>dy  iu  thc  courso  of  variuus  iufBclivc  aud  nou-iufective 
diseaaea ;  (3)  they  may  b«  geiieratxid  iu  eouHet^ueniHJ  of  varioua  disurilers 
of  nietnidtlisrii  (autO'i7itoxii^a(iiiti);  (4)  l.liey  iuay  arise  in  the  »jutents  of 
tbe  j.mstro-iuiestinal  caual  aud  bo  absorbed  iuto  the  8y3tem  (jnito-bitox-ica- 
tivn /rom  tht  yastto-intestina(  canal);  and  (5)  they  may  \.m  dovelopod  by 
the  actiuu  of  orj^oisms  \vhich  liavo  gaiued  admisaiun  from  the  alimentary 
tnict  into  the  blood-slreaju  (auto-inf/:ctwn).  Aa  ccim^siKinding  typical 
examples  of  foniis  of  nicntal  disease  determined  by  the  action  of  toiines 
ooming  t-o  act  upuu  tlio  bodv  in  those  varioua  way8,  tlie  follo\viny  iuay  lw 
nifut-ioned  :  (1)  alcoholic  inf(aiiity  ;  (2)  »vphilitic  aud  rheiiiiiatic  iiisanilies; 
(:i)  dialjotid  insaiiity;  (4)  epileptiu  inKauity;  aud  (5)  probably  c«rtai 
cases  of  acute  manio. 

Siniple  auto-intcxicatiou  mav  be  V)r(mght  about  I»y  inany  dift*eren 
Gouditiona,  iinibidinjj  the  d«ffcutive  functi^nal  a<jtinn  of  various  ^dandular 
orguns  {c.g.  tbe  Uver,  tbyriiid,  and  kidnevs),  and  "  pbytiiolugioal  instability," 
iu  couseq^uciico  of  wbich  iho  balance  betwoen  wastc  and  repair  is  uot 
porftx:tly  luaintaiued.  Tliero  can  be  no  doubt  that  Hutih  abuoriual  uon- 
ditioas  8i)ecially  tcnd  to  ariHc  in  uertain  individiials  owing  to  particular, 
forinB  of  conHtitutional  vveakness.  Auto~intoxication  frotu  the  gast: 
iiiteatinal  canal  haa  in  recent  veara  beeo  shtnvn  to  bo  a  very  comm 
aud  bigldy  iinportant  dotermining  oausc  of  iQsanity. 

As  normal  mental  actiou  is  solely  tb«  espressiuu  nf  thu  functinnal 
acti\ity  of  certain  neurons  or  narve-celU  witbin  tbe  braiu,  the  tuxic 
agcuts  which  dctermine  the  tjccurrenae  of  mental  discaso  can  do  so  only 
iu  oousequenee  of  some  iujurious  intluencc  whiGh  tbuy  bave  upou  tliese 
nouruna.  This  injiirioua  iuflueu<je  mav  be  eserted  eiUiKr  directly  or 
indire<Jtly.  Tn  tlio  ftirmer  caau  tht;  iMiisctns  are  carried  to  the  uerve-cells 
by  the  blood-Btreani,  orj  more  rarely.  geuerat-ed  in  tlie  lyiii]ib  by  \vhich 
tbeso  tissuc-eleiucDts  are  batbed.  Tliey  prndiice  their  indircot  influence 
iu  various  dilllTeut  way3.  Tlioy  iuay  set  up  iimrbid  eliau^ua  iu  the 
vvalU  of  the  eerebral  blood-vesstls,  iu  conse(|uenoe  of  wlueh  the  nntrition 
of  the  nerve-cells  is  uffected ;  t.)iey  may  cjiuae  jjeneral  anternia,  \vitb  a 
siinilar  result;  it  is  probable,  also,  that  they  are  capablc  of  producing 
dimrdera  of  the  cerebral  circulation.  uioro  especiallv  general  or  bical  active 
congRstitm,  whic:!i  likewise  may  diaturb  tiie  fuiictiunal  autivity  of  tho 
nerve-cells;  and,  Hnally,  they  nmy  uauae  Ktructural  cbanges  in  the  'walls 
of  the  channela  which  convey  away  tho  oercbro-spiual  tliiid,  in  conseqiiencG 
of  wbi<jh  the  outllow  of  thia  Iluid  ia  obstructed,  the  hiuphatic  circulation 
of  tlie  braiu  ia  deranged,  and  tho  lymph  becoiiiea  uharged  with  the  \va8te 
prnducts  of  niotaboliam  whii;h  poison  the  cerebral  tiaaue«. 

The  alterations  that  oocur  in  the  brain  and  its  eiivelopea  from  these 
cause«  in  mental  diaea-ses  have  alroady  to  a  ceilain  exteut  beeu  elucidated, 
utid  their  sjccial  relatiouslup  to  iu3auity  aiuply  proved.  Same  of  them 
are  hrieflv  described  iu  tbe  ucxt  subseclion. 

"VVe  can  dow  in  general  terma  ex])Iain  tlie  oocurrence  of  the  lai^ 
mdjority  uf  the  different  forma  of  mental  disease  as  the  direct  or  iudirect 
reaiill  of  t\w.  action  of  toxic  agenta  iipon  cerebral  tisaucs  of  bercditjiri]y 
\veak  resiative  pi>\ver.  witli,  bmvevcr,  the  rcservation  that  it  ia  at  leitat 
poaaible  that  in  aoiue  inalaucea  thc  bereditarv  defeet  liea  not  in  the  brain. 
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but  in  other  organa,  whjcb  in  conseqiience  thereof  are  liahle  under  oertain 
cirouDistances  to  derangements  of  function  which  result  in  the  lormation 
of  toKinca  of  spccial  viruleuce  to  tlie  nerrous  IJHiiues.  But  iu  regard  to  the 
more  precise  details  of  the  jmlholoj^ical  prooesKes  ujNin  v>hkU  the  varlous 
phenoinenii  of  insjinitv  depend,  onlj*  a  i'ew  facts  aro  as  yet  ven*  clearlj 
understood.  The  pfttholo;.'y  of  inaanitj*  Is  a  siibject  of  veTy  ^reit  cora- 
plexity  and  diflicultv.  Its  progresa  has  ncceasarilj  been  oxtremely  slow  in 
Gomparisfm  with  that  of  most  other  departmenta  of  pathological  science. 
It  haa  hiid  to  wiiil  long  for  the  foundation  of  nornial  analoinv,  phyRioln<i;y, 
aml  ex|>erimoDtal  p.itholo<iy,  upon  vvhioh  aloue  it  can  be  based.  Indeed,  it 
can  be  said  to  have  received  such  a  foundation  only  within  the  last  three 
or  fovir  yeara  Fi)r  tliia  great  advauce  scieuce  is  indebted  to  a  very  large 
nuinber  of  worker8,  but  in  a  special  manner  to  Lugaro,  MarineHco,  van 
Gdhnchten,  and  Ramon  y  Cajal. 

Althoujjh  the  present  state  of  kuowledge  does  not  render  it  possible  to 
erplain  the  eicact  pathogencsis  of  anv  aingle  form  of  iusanitv,  recont  in- 
Tosti<rationB  have  led  to  tlic  formulation  of  oeveral  lii^hlv  im|wrunt 
phjsioloi^ncal  conclusions,  some  of  which  throw  a  largo  amount  nf  U^ht 
u|«<iu  otrtaiu  of  ihe  8i)ecial  pheuomeua  of  meutal  difcorder.  Aa  is  now  weU 
knowu,  Hevlimg  has  liitelj  nmp]wd  out  the  bntin  into  senaorr  and  assiKUii- 
tive  (or  intelleetuat)  centres,  and  has  atlriliuted  speci&l  functioual  vnlues 
to  oertain  portions  of  the  latter.  If  thesc  conclusions  could  be  rej^rded  aa 
dofiiiit<?Iy  proved.  they  would  serve  as  a  iMiais  for  the  exj'lanation  of  varioua 
pbeuomena  of  insttnity.  But  it  hajijKrns  that,  at  llie  prusent  moment,  the 
verj-  foundiitions  of  Flechsig'«  work  are  liein;j:  hotlv  ai«ailed  by  aeveral 
other  hij(h  authorities  upon  such  que6tion8,  and  while  his  view8  are  thus 
Btill  in  the  region  of  controvQrsy,  it  is  impossible  to  uec  them  as  established 
facts  of  corebnil  phyaiolngy.  Of  luucli  greater  immediate  value  Jire,  I 
think,  Bonie  nf  the  conclusious  ui>on  the  ]t}iyHiologr  of  tho  neiiron.  re<:ently 
fnntiiibited  by  Lugaro,  more  especiallj  his  theorj-  of  the  contractility  of  the 
gcmiuitla?  of  tho  protoplasmio  proccsses,  and  his  hy|x»the8i8  regarding  the 
oiBtincttve  functioual  values  of  the  intra  neurouic  and  inter  oeuronic 
elulNiraUnns. 

On  tbe  busis  of  certain  experimental  observatious,  Lugaro'  maintains 
that  the  gemraula'  of  tho  ^irotoplasmio  prelongations  of  the  nerve-cells 
(which,  it  ia  tiovf  verv  generally  believod,  rcccive  the  nor^■o^8  stimuli  from 
[Ihe  termiuationa  of  ttie  axi8-uyliiidt<r  procesaea  of  uther  uerve-oeUa)  are 
ipoble  of  undergoing  rapid  movements  of  rotraction  anii  oxpanaion  vliich 
have  an  impurtaut  functional  signitioauce.  He  thinks  that  during  sleep 
there  ia  geucrul  ex[tauHioD  of  thcse  gemmula;,  imphing  multiplieatiou  of 
ountaota,  nnd  wiile  di(f\iHion  and  cougeijueut  woakeuiiig  of  »timuli  In 
conditiiiTiH  nf  futiguo  their  contrii(^tility  is  grpatly  diminislied.  After  rest 
it  is  fuDv  reatiired.  Buriug  psychical  acti\^ty  thov  »indergo  continuou« 
movemeritH  rif  retraction  and  expaii8ion,  whereby  contucts  vfith  the  tfir- 
miuiil  proeaHsas  of  other  ncrve^^eils  are  brokon  aud  nnidc.  He  b<:lievefl 
that  a  n(^rvo-ecll,  un  receiving  a  stiraulus,  must  whilo  elidK)nLLing  it  retract 
aH  it«  dr»wbridgc»  in  order  to  prevent  the  acjceai  of  otlier  stimuli,  and  that 
Buch  m'xliIicatio[ift  must  occur  iu  a  verv  large  number  of  neurons  in  corre- 

rtulenctt  with  Gvery  eleraeiitarj'  state  of  coiisciousuesa.  Tho  rotraction 
■  not.  hovvever,  ja«t  louger  than  the  said  act  of  conscioiuness,  the 
gomninlff^  quiekly  reassuming  their  cnndition  of  espansion  nnd  reodinen 
to  r<w«ivo  uow  impresaions. 

Id  •cocirdtuiu''  \nth  this  theory.  we  nmy  conocive  of  Ihc  insomnia  m> 

*  SiriMtiA  di  paMogia  ntrwua  c  mtHtalt,  UU,  L  8. 
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commonly  associated  with  mental  diseases  as  dependent  iipnn  an  irritnble 
coaditiou  of  ihe  curtical  ncui-rins,  ia  oanscqueDce  of  which  tho  genimula;  of 
their  protoplusmic  proluu^atiuus  ure  iiuable,  eveu  in  etates  of  fatigue,  to 
reinain  in  tlieir  iioaiticm  nf  rest  (i.e.  general  exiMn8inn),  but  uontiiiue  to 
oontract  in  response  to  the  eli^^htest  Btimulua.  Wo  may  conceive  of  8tni»or 
as  depeudcnt,  on  tlie  othcr  liund,  upoa  an  abuormal  coudition  of  tbe 
oortical  uerve-cclls,  in  con&eqnence  of  \vliich  the  coutraotilit)'  of  their 
gemuiulai  is  mure  ur  less  couipletely  abolished. 

Tho  otlier  hjpothesis  referred  to  is  also  Bnppnrted  by  exi*rimental 
evidence  of  the  strongest  kin±  Lugaro  ^  maintaiiis  that  two  distinct 
elaborations  of  tho  cxtcrnal  inipresaions  occur  in  the  nei*\'e.cciatre3,  the  one 
interneuronic,  at  the  tenniuatiuns  of  the  aflerent  Cbres,  and  the  other 
intraneuronic,  bet\veen  th«  wavH  t;onv«yed  by  tho  dendritea  and  tbe 
dyuamical  piiMesses  that  develop  in  the  intorior  of  tho  cell-body ;  and  that 
the  first  curresponda  to  the  phenouicna  of  oonaciouaneas  or  perception 
(J'enomcm  di  conoscenui),  tho  aecond  to  tho  atrective  atat£&  He  fiirther 
ttuniniahBea  hiu  tliesis  as  fo!low8 :  The  extoraal  impreeaions  arrive  at  tlie 
pericellular  and  peridendritic  orborisations,  and  thcre  assume  relationa 
corresiMindiug  tu  tlio  ubjective  relations;  whence  the  jjerceptive  act.  The 
prodvict  elfU>()iuted  and  received  by  the  dendritea  reaches  the  t;elI-body,  in 
which  a  new  effect  is  pmduced,  a  subjective  modificatiou  in  accordance  witb 
ita  Btato  of  nutrition  and  spocitic  constitution ;  whenoe  the  atlective  act. 
According  to  the  character  that  the  procesa  of  intracellular  elalx)ration 
asBunies.  one  haa  finttUy  varioua  Uiniis  of  diachnrge  fi-oui  tho  cellular  budy 
by  way  of  the  axQu. 

Kegarding  the  relation  of  this  hypothe8i3  to  que8tions  of  neuro- 
pathology,  I  may  porhaps  bo  perniittod  to  quoto  vie\vs  that  I  have  alr©ady 
expreH8t*il  eIsewhMro : --^ 

"  In  considering  the  bearing  of  this  hvpothe^is  upon  problema  in 
pathology  it  is,  I  think,  important  to  havo  c!early  in  niind  that  an  inter- 
neuronic elaboration  uiav  be  aupprcssod  by  interruptiou  of  the  couducting 
fibrila  at  any  puint  in  their  course  in  one  or  tiUier  of  ttie  twu  ueurous 
conoerncd,  and  not  merely  liv  wime  abnormal  condition  of  tho  intervening 
IjTuph.  The  former  is  proliablv  bv  fiir  the  luore  comnion  cause  of  such 
suppression  in  mental  disease.  The  latter  vrould  appcar  to  be  the  eseential 
factor  in  chloroform  auu^stheaia  oud  aliied  couditiona  We  umy  probably 
exclud(i  anv  atate  of  continuod  general  contraction  of  the  gemuiiiliii  froiu 
tbe  posHible,  or  at  least  the  comnion,  causes  of  suppreHsion  of  the  inter- 
neuronic discharge,  for  contraction  of  these  appendages  would  seem,  to  be 
essentiallv  associated  with  their  functional  activity ;  it  is  the  response  to  a 
atimubia  received,  and  ia  of  short  daration ;  the  positiou  of  reat  ia  that  of 
expansion. 

"  Upon  this  hypothe8is  we  mfty  conceive  of  states  of  simple  mania  and 
mcIanuhoUa  as  dependenb  upon  abuormal  nietabolism  withiu  the  substance 
of  the  nervD-cell,  aud  undei"stand  how  tbey  are  compatible  \vit,Ii  uninijMiired 
acticm  of  soiuB  of  the  purely  inttjllectnal  fatmltiesi,  the  inte^rity  of  whi(;h  ia 
depeadent  upon  tho  maintenanco  of  certain  raiitnal  relations  of  groups  of 
neurons.  We  may  picture  a  niomenUry  amneaia  os  implyiug  a  tcmpoTary 
failure  of  a  particular  interneuronic  discharge,  profouud  demcutia  aa 
dependent  upou  the  fact  that  tbe  majoritv  nf  the  ajieL-ial  interneuronic 
connection«  that  education  had  Blowiy  developcd  and  pcrfootod  have 
Buflered  destruction,  owing  to  the  death  of  ono  or  both  of  the  neurons 

•  Miv.  di patalojia  nerv.  t  7ntnt.,  ISdfl,  f.  11,  12. 
'  T<!xt-book  o/  PaihoUigtj  m  iUlatitm  to  MoTiiat  DinaKS,  1900. 
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Jncerned  "ftilh  each.  BetweeD  th«so  two  dogree«  of  failnre  of  mental 
stion  wo  Tnay  coDceive  of  oDdless  varieties,  depeudent  upon  the  oiuuber 
and  the  speoial  funotionat  rule  of  the  neuruus  involved.  In  a  geaeral  way 
wc  inay  rogard  a  delusion,  or  at  least  some  forma  of  deliimon,  aa  the  re^ult 
of  sumiresttion  uf  certain  interneiinmui  elalHiraliuna  inuluded  in  tliose  that 
are  oollectivelv  reqinred  to  form  a  particular  ogsociation.  In  consequence 
of  this  stippression  of  one  or  moro  of  its  usual  factors,  the  asboelation  ia 
rendored  impcrfoot,  the  uiental  {licltire  ia  diatorted,  one  part  of  it  is  loet  to 
view,  and  auotber  altiuus  undua  promineoce,  just  as  a  litlle  flaw  lu  un 
otherwiRe  faultleae  wind<iw  pjine  is  capahle  of  makiny  us  see  valloj'«  and 
hills  in  a  landacape  in  which  there  are  nono.  The  siippression  of  tbe  inter- 
neurooio  difichar>^o  being  purely  of  local  incidonce,  il  may  bc  iufcrred  that 
it  doos  not  dcpend  upou  a.uy  atmurmal  cunditiun  uf  the  iuterveuiug  lyiuph, 
hutupon  Home  alteration  in  th«  lihriU  of  the  ntMinms  concierned.  Sucli  altcra- 
tiona  comiiionlv  imply  involvement  of  the  whole  oell-eloment  and  a  lesioa 
of  conaidorablo  severitv.  It  is  knovrn  that  for  evcry  nervo-cell  that  suffers 
10  tliia  extent  from  aDy  UisSc  condition  tliere  are  geDerally  eeveral  otherti 
that  Buffor  in  a  emaller  measure.  Frora  thcM  considerationfl  we  niay 
perceivc  at  loast  one  roason  why  delu&ioas  are  gontfrally  aocompaniod  by 
either  eKcitvmeut  or  deprej^ion.  It  ia  furthcr  to  be  ohaerved,  lliat  tlie 
BuppresRiou  of  the  interneuroni«  discharge  is  not  noccasarilj'  |ximianent ; 
it  inay  result  merely  from  fati<.aie  of  an  element  of  whicb  the  structural 
and  fimctional  inte^rity  is  ahpeady  impaired.  or  Irom  a  degenerative  procees 
vrliiuh  may  be  arrested  on  withdrawal  of  ita  toxic  caiifle." 

Aforhid  Conditions  of  the  Ccrebral  Circulafion. — Alicni^tH  havo  long 
believed  thatsimple  di«orders  of  the  cerebral  circulation,  umre  e.«pecially 
general  or  local  congeiftion  and  ftnamin.  play  a  verj  imi>ortsint  part  in  the 
pathogeneiUH  uf  vartuos  forms  of  menUU  dtsea.se.  Tbi^  haa  ttetnued  to  them 
the  inevitable  teaching  not  onlv  of  their  clintcal  exj»erience,  but  also  of  the 
pbenoniona  that  they  bave  observeil.  times  witbout  number,  in  tbe  asylum 
poet-mortcra  room.  Itecently,  howevcr,  it8  aocuracy  bas  been  fieriou8ly 
calltHl  in  qiit'stiou  by  tbe  results  of  the  espcrimental  obt-ervatious  of  Leonard 
Hill '  upun  Ihc  phy.siol(fgy  and  patholujjv  of  the  ct-rebral  uircuhitiou.  On 
the  groiind  of  tbese  investijjutionK.  the  lii(»h  gctentifiu  value  of  which  ainnot 
be  denied,  Hill  cr>ncludea  that  tbe  volumi-  of  blt»(xi  in  tbe  brain  ia  in  atl 
phyftiKlogioal  conditions  but  slightly  variablo  (the  Monro-Kellie  doctrine), 
that,  conHequuutly,  *m  iucreaae  of  blotnl  iu  tbe  cerebral  arteriea  implie»  diminu- 
Uon  of  tliH  amoutit  in  tho  veins,  and  rur«  versa,  that  there  ia  no  general  or 
local  cerebral  vaso-motor  meohoniem,  that,  although  tbe  nerve-fibres  demon- 
■trated  iu  the  pial  arteriolos  raay  be  va-so-motor  in  function,  "  their  i»ower 
moat  he  inaignificant,  since  iu  evetr  eiperimeutAl  condition  the  cerebral 
ciroulation  pa«»velr  followH  tbe  cbange«  in  the  aortie  and  vena  cava 
proBBuree,"  that  "  the  cerebral  circulation  is  cnntrrdlod  by  the  vaso-nintor 
oantra  aoting  upon  the  splancbnic  area."  that  "iu  aH  ptir^iological  coQ- 
difeioiui  a  rise  of  arterial  pressure  acceleratcfl  the  Ao\t  of  hloinl  throu>:h  the 
brain  and  a  fall  hlackeD.4  it,"  that "  arterial  hvpera^mia  of  tlic  hrain  protlucc« 
no  exi]ehmental  re^^ulus  of  importance,"  and  tliat  "cerebrul  venoua  conj^ioslion, 
on  tho  otber  hand,  i»  of  great  pathological  aignificance,"  rajunly  becjuijte  it 
iuiplios  artorial  anuiuiia.  Ho  miminariBes  bi«  ;px'und«  for  agreemg  ivith  tho 
Muun>-Kflbe  docthue,  aH  follo\vM :  "VVbcn  the  artohiil  preesure  riso«,  the 
ezpansion  of  c^trelmil  volume  can  Uiko  plače  ouly  to  a  certoiu  Umitcd  amouot. 

>  Tkt  l*kytioUgy  and  Palkotom  of  tht  C*nbrnt  CirrvUUion,  Undfin,  I$M.  "Tli«  Espcri- 
VMSUl  rilbologr  of  th«  Ctfnbnt  ClifiuUlIon,"  ClifTord  AUbaKi  Sv^cm  v/  Mtdieint,  rol. 
tU.  1890. 


312 


INSANITY.  PATHOLOGT  OF 


For  as  soou  as  ali  the  cereliro-spinal  flmd  has  heen  driren,  o«t  from  thc 
craiiium  tlic  bnilu  is  cvei-y\vbere  in  coiitact  wit]j  the  rij^id  wall  ol'  tlie  skuM. 
The  uerehro-spiiml  fluiil  iii  iha  crauiuiu  of  thc  li^iiig  uniiual  is  iiisiguifiL-ariL 
in  Hinount.  Any  lurther  ex]winsi(in  of  the  jirtiritsa  and  (rapillariea  can  now 
onIy  take  plače  bj-  nu  oqiiivalent  conipressjon  of  the  veins,  fnr  the  Bemi-fliiid 
brain  mattur  is  iucoinpre.-^sible.  T!ie  roservoirs  of  blood  in  the  veins  will 
therefore  be  so  fai  coustrictej  until  the  cerebral  vouoiis  prcssurc  agaiii 
lmi;(iuies  equai  t<»  ihe  iiitnirninial  jtres-ure:  Lhat  w,  t"  tlie  i>reaHure  of  the 
bsaiu  a*;ajnst  tho  velns.  Then  the  whule  circiilutnnr  sjstem  of  the  braiu 
will  hiive  assiiiiilated  ilself  to  a  schcme  of  ri>rid  tubes," 

At  the  prcsent  dav,  in  thin  countn'  at  least,  HilVa  imvostigations  are 
genertiUj  looked  upon  m  havlujj  virtuaUy  clus«!  tho  discuasion  upon  thie 
j>articidar  tjuostion  of  the  variiii)ility  of  the  (iuiinlity  of  blfHid  within  the 
crauiimi.  Most  of  hia  other  conclusious,  Btated  above,  are  aUo  very  widely 
accepted  os  uccuiale. 

I  haveVticenily '  eudeavoured  to  Bbow  that  inuch  of  HilFs  teaching  upou 
these  subjects  is  untonuble,  moro  08|>eciully  his  honiolo^ilion  of  llie  Monro- 
Kellie  docLrine  and  hin  dictum  of  ihe  absolute  conlrol  of  the  cerebral  ciruula- 
tion  by  the  vaso-niotnr  centre  iic-ting  upon  t!ie  »planclinii;  area.  In  the 
space  availalile  here  it  i«  inipoRsil»le  for  me  to  ex]ilaiii  fully  niv  resisons  for 
takinjf  up  this  positiou.  The  ivader  whu  nmy  think  them  worth  esaiiiining 
wiU  Hud  them  stated  at  leugth  iu  the  work  alwvc  refcrrcd  to.  Witli  regard 
to  the  (juestion  of  tht;  variabilitv  of  the  tjuanlity  of  blooil  \vithiii  tlie  brain, 
I  conteud  tliat  Tlill  has  iieen  led  intn  fake  conclusions  by  fHiling  to  take 
Into  acconnt  the  variabilitv  of  t!»e  quantity  of  fluid  iu  the  lyniph-s]jace8 
within  tho  brain,  and  thc  clasticitv  of  thc  t-erebrnl  vcs-sels  nud  ncrvous 
tissuert, and  bv  atTeptiug  us  an  asanni  \vhat  caii  I:»e  showu  to  be  reidh'  ono  of 
the  ino«t  transparent  of  falLicies.  rminelv.  the  diKitrine  of  tlie  incoinpressi- 
bilitj  of  the  brain ;  and  that,  with  regard  to  tlie  que-stion  of  the  coutrol  of 
the  cerebral  ciruulation,  his  oxpcrimental  evidence  is  by  no  means  couchiaive, 
beiug  contradicted  by  tlie  results  ubtaiiied  by  other  ohservera,  Vrhose  methiHls 
<tf  investigatioD  were  no  lesa  tru.Htwortliy.  I  niaintain  tliat.  \vhen  ali  the 
known  facts  bearing  upou  the  cpiestion  are  laken  inlo  oonsideration,  there  are 
tho  Btrongest  rca-sons  for  beUeving  that  the  mecbanisni  by  which  tho  corcbral 
blood-supply  ia  regulated  is  not  iiearly  so  siinple  as  Hill  would  have  na 
believe,  and  that  the  cvise  for  the  existeuce  of  a  purely  liKNil  mechaniein  is 
now  an  exceedingly  strong  one. 

According  to  thoae  wh()  believe  in  the  accuracv  of  the  Monro-Kollie 
doctrino,  autivo  congei^tion  of  the  bi-ain  can  onlv  cousint  iu  au  increaae  iu 
the  nite  of  flow  through  Lbe  cerebral  blood- vensels ;  jMiHRive  or  venous  con- 
gestion  must  be  associated  with  diniinution  in  the  rate  of  How  and  with 
compressiou  of  the  capillaries  aud  arterioles.  and  therefore  with  cerebral 
aniruiia;  cerebral  anrernia  eannnt  inip!y  diminution  in  the  quanlity  of 
IiUmrI  in  the  bruiti,  but  merelv  retardation  of  the  flo\v. 

I  h(»ld  that  Kucli  teaching  i«  quite  ernuieons,  fnr,  <ih  originally  maintained 
by  Burrow8  in  184G,  and  as  is  confinned  bv  rec-ent  experimontal  and  hlslo- 
lugical  observatioua.  voriationa  in  the  qurtutity  of  UoikI  iu  the  crauial  ca\iiy 
aro  reudered  passiblo  vvithin  considerablo  liinits  bv  luven«  variations  in  the 
quantity  of  tM>ndjro-s]>inal  fluid,  contained  not  onlv  in  the  pia  arachnoid,  but 
also  in  the  lymph-8paces  of  the  Imiin  itself.  Active  congestion  of  the  braiu, 
therefore,  iiupUea  far  more  thuu  luere  aeceleration  of  the  bIaod-flow ;  it  is 
accouipauied  by  distcn.siou  of  the  arterioles  and  cajuUarieH,  and  it  may  be 
also  of  the  veins,  and  au  Imporlant  iucrease  iu  the  amount  of  blood  within 

'  Loe,  cit. 
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Similarlv,  a  true  gcDoral  paasive  coDgcstioD  of  the  Itniin  is 
;■  distensiun  oi  Uie  veins  iloes  not  ueuensarilr  cul-uil  cnmpression  of 
tbe  cupillariuR  and  nrtoriolm  and  consequent  arterial  anifuiia.  On  the  otlier 
liand.  cerebmi  auteuiia  doea  not  necessarilj*  oonsist  moreIy  in  a  retanlation 
of  the  hliH.)d-streiiiu,  Imt  maf  u&nifest  itself  as  an  aciual  duuiuiition  in  the 
qnantity  of  lilood  iu  tho  bmin.  Uuder  coiiditious  of  Iiigh  intmvoscular 
preRsnre,  dišleniufin  <>f  tliH  cerebral  v^seU  i«  not  liuiittfd  Iiy  the  ri^id  cmniid 
wall»  and  tho"incorapressihle  bmin  sultstauce."  as  Hill  virlimlly  aK4ortji,  Imt 
eescntmllv  bv  the  stroug  elu,stic  walLs  ot*  tho  vesscls  iheiuselves. 

Allbougb  thcre  are  ^till  manv  difiiculties  in  the  \vay  of  determining  the 
6xact  Htaiv  of  the  (prebral  ciTx;uliitioi)  in  luentul  diseaaes,  there  appcar  to 
me  Uy  I«  snfficient  ^ounds  fnr  the  follu^ing  conrhisinn«:' — 

General  parait/sis  is  constuntl}'  atleuded  wilh  activB  onnj^c^tion  of  Iho 
brain,  which,  ho\vever,  sjieciallv  atlect.-*  tho  cerelital  corlos.     In  the  ihini 

1^  LhiH  coD^estiuu  oflon  reaches  au  extreuie  du^rci*.  and  i?  then  aocom- 
|Mnied  hy  a  litss  of  ehL»ticity  of  the  capillar)'  walla,  in  uonMM|iieiiL't)  of  vhiuh 
thoy  do  not  oontract  after  deatli.  Hence  the  corU!X  appenrs  more  or  1««» 
dcejily  eongested,  nften  in  u  |mtchy  nmnncr. 

Sftiiic  mania  is  aH8(X!iat«d  with  cerebral  hypera'mia,  which  tends  to 
aflecl  pfirticiilar  areas  siiecialh".  Tho  incidenco  and  distrih\iti(m  i>f  this 
hy]>erii.-iuia  aru  prol>ably  in  larg«  part  dettTiiiiuml  \>y  or>;uuic  uhuu^es  in  the 
vesael  ualls. 

In  (icute  innnnitif»  there  is  ahvavtt  hvjicriinuia  iif  tho  rarobral  cortex. 
In  some  ea/WB,  however,  tliere  is  no  distinct  poet-mortem  endenoe  of  auch 
hypericmia.  It  ia  prolmble  Ihat  iu  these  tlie  ddatcd  vessole  havo  contrnoted 
ufter  dmth  onin^  to  the  fact  that  the  elahticity  of  tho  capiUary  waU9  has 
not  liecn  greatly  ini])Hire(L  In  mftDy  otlier  uuttt  thcre  i»  Ui  \m  obscrved 
vurj*  distinct  pjitchy  congestion  of  tho  cortes,  vhich  may  I»g  inleri>reted  as 
indicAting  that  tho  elafltlcity  of  tho  L'upiUary  walk  hns  boeu  iinpaired  to  a 
greatur  exteut  in  some  areaH  than  in  otliera.  In  a  large  {K)rui>ntaj<e  of  cascB 
Uierti  ifl  rntiu  a  conditinn  of  intentse  genend  conge^tiun  of  tliu  c4irtt)X.  lliere 
is.  fiirther,  soineiimes  t"  be  nl>f*tTved  at  autoi>sy  a  eonditinu  of  int^nse  cim- 
geation  throu}:hout  tho  wholo  cucephalon,  aco<imjtanicd  gonorally  hy  multi- 
tudca  uf  minuto  eupillary  bti^murrhugea.  Thin  umdition  eorTcsju^ndit  \Ay 
what  has  been  duscribed  B8  "  haiuiorrhagic  oncophaLitiH."  In  dulihum 
tremeue,  which  may  \m  included  among  the  acute  intuinitios.  Ibore  ia  i»o«l- 
morteni  evidenco  nf  extrome  general  h>i»oroiniia  of  the  braio.  with  comroouljr 
very  extenflivo  [»ermaueut  dist<!UHiou  of  the  cajiillarios. 

In  chorrie  inganiti/  there  is  alway»  woU-marketl  hyi>enL>uua  of  the  vhole 
brain. 

There  aro  tbe  strongeet  Teasons  for  l»olie\iDg  that  fiuch  eerebmi  hy|>cr- 
in  in(-nt>d  diseoscs  is  c«ieutial]y  ()uly  a  juirt  of  a  com]>li'x  jHithidogiuul 
JMOMi,  and  ihiiL  it  in  not  in  itHtdf  a  pninary  canKo  of  tho  ctindind  diHordor. 

The  nutritiim  of  Llm  brain  in  eomm<m  with  that  nf  t>thur  or^inH  la 
undonbt('dly  BorioTinly  attected  by  general  ann^mia,  whother  of  a  ipiantitative 
i>r  a  (juiililativu  cliaructer.  Certiiin  kind-H  of  bereditarv  instulHUty  and 
focible  nvi)4livenus»  of  the  V^r^iin  apjunir  lo  lw  Kpeuially  liable  to  maDUL*Ht 
ibeiuMilvftH  undiT  ntich  condilionH  of  niJilniitrition.  It  in  tinduddu  that  to 
Butih  coneurrenoe  of  patbiilo;^'i(^l  faotom  a  largo  numbur  of  cjmoi*  of  chronlc 
nieUnrhoha,  aa  \vell  os  of  84>ntc  other  formo  uf  elirouic  iuHanily.  inay  righlly 
■ttribut«<i 

»    ItK.  Ol. 
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B.  PATItOLOGICAL  ANATOMV 

Tite  Scalp. — Morbid  adliesion  oC  tbe  epicraniftl  aponeurosia  to  the  peri- 
oramum  is  presenl  in  about  50  pur  cont  ol'  persons  dyiiig  insane.  An 
GKtremo  dcgreo  of  ihls  adbcsioit,  such  aa  to  rtfuder  detachment  of  the  acalp 
imposHible  esoept  by  tlisHection,  occurs  in  over  10  per  c;ent  of  caaes.  Tlie 
condition  is  moHt  coinmon  in  general  paraljsis  and  in  opilepsj".  In  a  larye 
luajorit}'  of  iustauces  it  is  aBsooiated  with  either  thiokening  or  oondeiisatiou 
of  tlic  bones  of  tbc  skiill. 

"  H_vpertruphy  of  tbe  scalp "  ia  a  rare  abnormaUty  vvliicli  appeara  to 
have  been  observed,  at  ianst  in  a  woll-marked  fonn,  only  in  the  nientally 
defective,  and  in  the  n)ajority  of  inatances  in  genotoiis  idiota.  It  consists 
in  an  abnormaIly  redundant,  thick,  las,  and  mobilc  condition  of  the  integu- 
meut  of  the  upper  aud  {)08torior  parLs  uf  t>iie  head,  wliic:h  at  tite  samo  tiine 
prtiMtsnts  a  nmnb*ir  of  roiigldy  Rymmetrical,  generally  antero-poBterior  and 
tranBvers«  fiirTows  and  ridjjea. 

Hsematoma  auris,  vrhicli  is  exceedingly  cnmmon  in  the  insane  and 
coinparativelv  very  rare  in  other  persona,  is  deacribed  in  vol.  iv..  p.  262. 

The  Slcull. — Morbid  conditions  of  the  akuU  consiHt  of  two  distinct 
olassos,  namely  (1)  variationa  iu  form  aud  size  ovcratepping  tho  limits  of 
the  typical  or  mirmal,  and  (2)  cliiinj^ea  in  tbe  atrueture  uf  the  bone, 
cvidenoed  by  abnornialitiea  in  thickueas,  conaistence,  and  histologieal 
characters. 

The  skulls  of  the  insane  in  thia  countrj'^  bavo  Dot  yet  been  8ufficiently 
Btudied  by  atrict  crauioIo}^'ical  methods  to  aUow  of  precise  statements  bcin? 
luade  regarcUng  tli«  apecial  niorphological  featuruH  that  they  exhibit.  Only 
a  few  of  the  more  diatinct  abnomialities  that  have  been  obaerved  neeti  be 
mentioned  bero. 

The  microcephalic  akull,  \vliich  esliibita  a  charaoteristic  form  aa  weU  aa 
an  abnornially  ainall  aizB,  hiis,  according  to  tho  itb*}rvations  of  Sir  Oeorge 
HuTnphry,'  an  avemge  circiimference  of  16'7  incbea.  Tbia  authority  haa 
desoribed  its  chief  characters  as  foUc»w8 : — "  The  brain-oase  is  sniall  or  con- 
tracted  in  ali  its  dimeusions,  in  the  base  as  well,  thour;li  Icss  than  iu  the 
vault ;  and  it  is  UK)st  so  in  the  fore  piirt,  the  froutal  Ikint,'  beiu^'  aloj^ted  back 
aml  narrow,  with  deep  teniporal  fosBa>  behiud  the  extoruaI  anj^idar  prncesaes, 
and  with  cnr\'od  orbital  plates,  which  nanow  the  ethmoidal  fossie.  The 
porta  ID  the  intorior  are  contracted  and  often  thickcnod." 

The  macroceuhalii:  ur  hydrocephaUc  skull  has  ita  y:rGatest  circumfereuco 
above  the  glal»clla  and  occipital  pnjnt.  The  anthnrity  jiist  rjimtfiil  haa 
desoribed  its  ohief  ctioraoters  as  follows : — "  The  braiu-case  is  expuxjded  in 
ali  directioDS,  to  some  ex(ent  in  the  base,  but  uiuch  lesa  than  in  the  vault. 
The  forehead  bidj»es  forvvards,  beetlin^i  (»ver  the  face  ;  tbe  orbital  platea  are 
iu  tbe  yoiini^  Hattened  and  presaed  donn^  and  the  gniHjniiliarv  ridges  are 
olevated  and  depressed.  The  teniporal  fossic  are  shaUowed,  and  the  occi- 
pital oondyIe3  are  not  proininent."  - 

Altbouj,'h  asynimotry  of  tho  crauium  is  not  neeessarilv  an  indicatiou  of 
au,  abuorinal  brain,  hi^l]  dep'eea  and  certain  apeuial  furina  of  it  are  certainly 
far  more  oommon  iu  tho  innane  than  in  tbe  montaUy  sound. 

A  special  type  of  deformity,  to  be  observed  in  some  cases  of  idiocy  and 
imbeciUty,  has  been  termed  crania  progaim.  It  consiata  in  abnormal 
proniineuce  of  the  lower  jaw  and  forebeacl,  defective  developmeut  of  the 
occipital  region,  and  narrowinL;  of  the  face. 

^  Jintrn.  Anai.  and  Phygiot.  vol.  xxis.  1885,  p.  807. 
'  Jii^ra,  Anat.  and  rhy»iol.,  loe.  eit. 
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;  Anotber  abnormal  form  of  crutium  ha«  lieon  termed  bj'  Cldphaui  and 
tka  "  tbe  instme  trpe,"  baving  boen  found  unlv  in  oaaca  i>t  insanitj.  Ita 
special  feaiure  ooosists  in  cho  great«st  iransversu  diameter  Itoing  in  ita 
aateriar  tbird  insutad  of  beliiud  ihe  middlu  poiuL 

Abaenoe  uf  the  noriiml  uverridin^  uf  tbo  denUry  aroadas,  wbiub  tho 

^neearcheB  of  Sir  Wilbaiu  Tiirner '  have  BbowQ  to  be  an  ataviiitiu  ubaraot«r. 

"li^a  beeo  found  to  bo  uiucb  muro  oommuu  in  tbe  ins»uu  tban  in  tbu 
inenCaUy  Bound. 

Most  authuritiea  upon  inental  diaeaaes  al  the  proaoDt  day  ro^^Hid 
dofumuLiea  <>f  the  hurd  palaCe  as  an  important  si^n  uf  a  had  iuitial  ut-uriJtio 
hereditjr.     The  accnracv  of  this  view  ia,  however,  atronglv  contcattid  by 

'oertain  other  uutliuhtios  upon  »uch  Bubjc-cts,  and  thi:Tefure  itiinains  iu 
que8tion. 

AlturatiunB  in  the  thickness,  texturo,  and  wci^ht  of  tbo  crauial  bonos 

^*ra  exoeedinglj  oominon  in  the  iusaue.  The  oaivarium  is  j^tinttniUy  ufiuoted 
to  a  much  ^»reater  extent  than  the  base.  Didtiuct  thickenin^  niav  bo 
obeorved  iu  alx>ut  50  ^ter  cent  of  oa«ea  exauiined  after  deuth.  Thu  uhange 
maf  be  looal  or  j^oneral,  and  muy  bo  combiuod  cithcr  >i>'ith  (latooDuloruiua  or 

[osteopoTu&ia.     It  is  most  uouuuou  iu  cases  of  {^'eut^ral  iuiriil>*si8  and  aeuilo 
Lly.     Atrophiu  thinning  of  tho  akull  aiso  ooeurs,  but  is  oonip4»rtttively 

[tare.     Moat  of  the  esuinples  ure  tuiiud  in  cams  of  scuile  iasuuit}'.     Coudou- 

leation  of  tlie  bonos  of  the  skull,  or  osteoecbroeiii,  is  pret»ot  iu  uliuut  30  per 

[oent  of  ali  oosoa.     The  ooudiciou  is  pniOticaUy  a  oonstaut  one  in  gutiural 
Ijsia.     It  is  uououipiuiifid  bv  tliiokeuiu;^  iit  the  iu»johty  of  inslancea. 
sneral  a(ift«ning  of  the  bones  of  the   ftkiill,  or  osteoporotds,  bas   bcen 
observod  lo  oc«ur  in  about  5  per  cent  of  ua^it-s. 

The  oatise  of  these  alteraiious  in  tho  texture  of  tho  bouea  of  the  kIcuII 
in  coses  of  mentol  diaeuae  is  proluibly  tho  samo  as  that  wbiob  leads  to  tbe 
cban^es  in  the  dura  mater  presently  to  l>e  described. 

The  Dura  Afnlcr. — Morbid  adhesion  of  the  dura  to  the  skull  is  eonimon 
iu  various  forms  of  insanity.     It  bas  bcen  found  by  ditferunt  ot*servers  iu 

ifrom  15  to  44  per  cent  of  caaes.    Tbo  couditiou  is  ]>ruUibly  iu  luortt  instances 

^relaied  to  the  oiroumstiuivo  that  tbe  periostujil  aurfiiuu  of  tbe  membrano  is 
depOHiting  new  bone.  Morbid  adhesion  to  the  j*iu  nruebnnid  u*  comiHLrutivuly 
rare,  and  is  almoat  always  of  smaLl  extent.  ll  is  proliablv  of  intIumuiut.ory 
origin.  General  tbickouing  of  tbe  dura  is  vorj'  commou  in  the  inaane,  but 
is  lomevhat  diOioult  to  reoi^uise  with  tbe  unaided  oyo.  J  t  dct>eiid-i  uikju 
the  oouurrcucu  uf  u  siim  emerotic  pri»a9s.  the  uvidonun  uf  \vbiob  cau  bo 
readily  obaerved  od  miorosoopio  oxauiiuatiou.  Ainipliio  tbinuiuj^  of  tlie 
membrane  ia  verp  oo(uuioual]y  met  wiLb,  muHily  iu  cu^tes  of  aonile  inHiniity. 
Small  bouy  uodules  aro  tmmetiuiee  presont,  eitber  iu  thu  subtituuoe  of  tbo 
dura  or  on  its  iuner  aspeut,  most  commonly  adlierlng  to  ibu  fabc.  Iu  mont 
instances  tbey  probably  reproaent  mcrety  a  deTetopmcutal  anomaly  in  a 
membrane  of  wbich  uuo  surlucu  is  u  ptihustcum.  Intlammation  of  the  duru 
matisr  bas  liltlo  or  uo  si>uui(il  ruIat.iou»liip  to  insaDily.  The  tio-calbid  ;>i£Ay- 
nunirtijitiK  h<rinorrhHijica  interna  uan  1«  Hhowu  U>  bo  of  dilfcrent  uri^jin. 
On  the  other  hatid,  di^guuerative  chau^es  aro  exueediugly  outiimou,  and  huve 
oonaiderablo  patholo>,aoal  imfN^rtauca  Siihdural  faUo  membranes  cau  be 
rccognised  to  bo  pretMut  in  about  oue-fuurtb  of  oasos  oxumined  fN>Hr.<murtam. 
They  vury  ^ireallv  in  sizu,  appuarauce,  and  cousiHtouuo  in  ditVer^ut  instances, 
Tbey  mav  lie  Linuced  to  a  kuihU  [Mirtinn  of  tho  dum,  ur  i;xtcud  uver  ibu  uuiiro 
VOfUOa  of  tho  oraaial  aud  spinal  motubninos.  Wbeu  ibev  aru  larKo,  aud  at 
the  eame  time  soinewbat  l<xMlised,  tbey  aro  generany  oy8tio  in  tbe  ceutre. 

■  J'ntrH.  Awit.  and  l'hytiat.,  I&Vl,  Jnl^. 
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Thoy  aro  al\vaya  more  ar  lesa  ailltcreut  to  llie  dura,  almost  never  to  the  pia 
itraciiaoid.  Their  pat]ii>logy  has  given  hhe  to  a  long-standiog  controver3y, 
w])icli  haa  beon  i:liiefly  cuniierned  wiLh  twa  opijosmg  theoriea  regardiug  their 
origin,  natno]y,  the  inlianimatorv  and  the  lijtMiinrrhagic.  According  to  my 
own  obsorvatious  two  classes  of  sulidiiral  lalso  niembranes  reqiiire  to  he 
dialinguished.  One  is.  the  rcsutt  of  a  siuiplo  luemorrhage  into  tlie  sub- 
dural  space,  rnoat  coimm)uly  1'roni  u  pinl  vein.  The  other  dejionds  upon 
cerlaia  degonerative  nondition«  oi  the  dura,  whii:h  are  tixi;eedingly  cinnmoii 
in  oaaes  of  ohronic  in(iaaity,  more  eBp"3oiaIly  general  paralyBis  and  senile 
insanitv.  In  ordor  that  we  may  be  able  to  appreciate  fully  the  nature  and 
iuiportunoc  ol"  these  degctierative  chauges,  it  is  ncccs3ary  to  understaod  that 
the  dura  mater  contaiiia  innuiiier.ible  uiiiuite  Iyinphalio  tihaiiimls  \vhioh 
pass  froin  its  inner  siirfiico  and  discdiargi*  into  tlie  v«inB  hnth  in  the  inem- 
hraiie  aud  iu  the  crauial  boues.  These  channels  cocvey  nway  the  corebro- 
spinal  tluid.  At  the  inner  aspcct  o!  tho  membrane,  immediately  undemeath 
lil«  surface  eiidotheliuiu,  tlier«  ara  very  mimerous  largo  capilluries,  each  of 
vrhich  lica  in  one  of  these  lymphatio  channels,  vrhich  in  this  positjon  are 
geuuriiUy  reitrrred  Lu  as  the  peri^asouLir  uauala  of  the  dura.  The  walls  ol" 
thtist;  channclrt  are  nourJslifd  i;hi»!tly  hy  tlie  c*;rebro-apinal  lluid  wlu(:h  fiowa 
througli  them.  In  many  furins  o  f  men  tal  disea.se  this  fluid  haa  di8tinctly 
toxic  properties,  owing  mainly  to  the  disordered  metaliolic  changes  going  on 
in  the  cerebrol  tissues.  but  partly  aiso  to  general  toxic  couditiona.  Henoc 
the  eudothelial  ceU.4  of  the  duntl  ]wrivaacular  caualn  aru  imtatcd  aud  im- 
pcrfei;tly  uourished.  T!iey  eoriaoipieutlv  imdergo  proliferative  and  ihigtmera- 
tive  alterations,  whieh  result  in  cumpression  and  nbliteration  of  the  snper- 
fioiid  capilluriea.  At  the  mtme  tirno  general  jiroliieration  of  tho  dural 
tisaues  teuda  to  oceur.  Obliteratiou  of  the  original  fiuperficial  capillaries 
is  coiiatantly  followed  by  the  throwiug  out  of  new  capillaries  on  the  surface 
of  the  membrane,  These  nGW  veBsels  tend  to  give  way  under  various 
circumstanoes.  but  c8pRcially  during  the  la.st  few  davs  of  lifo  in  aH  cn.ses  in 
\vlueh  the  patieut  siuks  Blij\vly.  The  grait  majoritv  of  the  Hubdural  falae 
meuihrantis  that  are  tu  Ihi  uhserved  in  tfie  insane  ar«  developed  aa  the  result 
of  haitnorrhages  brought  ahont  in  tbi«  \vay.  AVith  few  esecptions  they  have 
the  histologicjal  characters  of  reccnt  formations.  They  aro  e3sentially  eom- 
posed  of  blood-clot,  whicli,  liuwever,  is  commouly  iu  course  of  beiug  vascu- 
lariaeiL  Aasociated  with  these  patliologieal  pnniesses  there  are  various  other 
proliferative  and  dogeuerative  chaTigHs  in  the  tisaues  of  tlto  dura  mater 
teading  to  the  fornuuion  of  surface  granulatiuns,  hvaline  concentric  bodies, 
mulborr)'  bodies,  eto. 

-  The  Pia  Arcteknoid. — Tlie  leptomeninges  are  composed  of  white  fibroua 
tissue,  or  iMsrhapa  of  a  apeoial  form  of  elastic  t  iasue,  whicii  ia  arranged  in  such 
a  way  as  to  form  a  8pongy  Ivmph  sao.  This  structnral  arrangenient  extend8 
throughout  the  whule  uf  the  membrane,  whiuh,  upon  this  aud  other  grouuds, 
J  Jr.  James  Middlemass  aml  i  have  contended,  contrnrv  to  the  goiiei-al  teach- 
iug,  ahouhi  he  regardml  as  a  aiugle  Htrueture.  I  havo  recentlv  endeavoured 
to  givo  a  full  etatement  »»f  the  caae  in  su])port  of  this  viow.*  It  is  important 
to  uuderstand  that  the  pia  araohnoid  is  not  t1irectly  nourished  ljy  the  veasels 
it  contains.  These  are  8imply  passing  to  and  fnim  the  oerchral  tiasuea. 
The  membrane  deiA^ida  for  ils  nutrition  upou  the  lymp]i  or  cerehro-spiual 
fluid  wlii(:h,  escaping  froni  the  capilhiries  of  the  hrain,  passos  along  the 
advontitial  lym]th-channels  of  the  intra-cerebral  vosstils,  enters  the  arachnoid 
apaoos,  aud  pussea  across  the  aubdural  spaoe  iuto  the  perivaauuhir  ciinals  of 
the  dura  mater. 

•  Ztie.  eii. 
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Tbe  most  importAOt  patholodcal  altention  that  nfTeots  Ibe  pia  anichnoid 

ia  otaes  of  iiuaniiv  is  one  urhlcti  i^reseuls  ilscU'  lis  milkiness,  lliii;kciiiug, 

opttDit}!',  and  uther  related  aboormal  appearanoea.    Ovor  70  jHir  amt  oi  caiim 

I  of  inauittv  tUinw  more  or  less  pronouoced  evideDce  ol'  ihe»e  chun;^«  on  jKtsl- 

[iSuntcm  exAniination.    The  morhid  jimces  is  «a8eotiall}'  thn  samo  a«  that 

jirhidi  oocurs  ou  tbe  oppoedie  sidu  uf  the  sulidural  spaov,  uud  Uns  tho  aaaio 

oittae,  but  differa  io  respect  of  the  tjuit  tlutt  it  is  not  uomplicAli^d  hj  tbe 

^Vucular  clmu^»  wliicli  occur  in  tbe  duru.    Tbe  ondolbelial  uttll.s  liniii);  the 

['•muli Deliti  RjKiCi^sand  t he  outer surfftce  of  ibe  membrane  andei^n  prolifemlive 

Isod  de^onorative  changea.    At  the  sama  tirne  a  8low  hyptiri>lrtsia  of  the 

'ooooective  tit>^ues  ukesplooe.     Uenoe  tbe  membrane  inoreftfios  in  thickucaa 

and  aasumes  a  niilkv  appearanoe. 

7%r  Crreffml  Biuod'Vci»tl9. — These  present  several  8{»edal  analomioal 

fe&turos  n-tiich  it  is  neoesaaTv  to  understand  in  cnnneution  witb  tlie  stndy 

of  the  ^Hitbolo-iitail  chunges  tn  whieh  thev  are  subject.     AH  tho  bUnAl  thut 

lbey  cunvev  !ms  to  jmss  (wiib  oue  »-"r  t\vo  iiuuiaterial  exccptions)  thruu;;h  tho 

iteiTOtUfHilvtaiice.    Tbe.  [liu  antoiinuiJ  has  nucapilliiry  ein^ulatiMU  uf  itfto\vn, 

and  beaoo  tberu  is  no  iKissibilitj*  of  abort-euning  of  ibo  ccrebrul  bloud-8Upply. 

KTbe  small  pial  arteriules  anostomose  80incwhat  frcol}'  witb  uacli  olhor.    Tliu 

noerobral  capillariea  are  pecuUar  in  Lhat  thev  puaauss  uu  tixtt!rnal  ntKit.     Tbis 

'is  oomposed  of  higblv  elasUc  conneclivo  tinsiie  tibrits  cunliniMUA  witb  tbose 

of  t!ie  adventitia  of  the  arterioles  and  ventd««.     A  upecial  aet  of  capillaricH, 

oomini^  ofT  frttni  the  pial  arterioles,  SHpplies  the  Krst  lavor  of  tho  eortex. 

)AU  the  intra-cerybnil  vessels  ha  ve  uoriimUy  in  ibeir  walb)  a  imiuU  amouat  of 

s  pale  3'el)i>w  BulMlance  wbiuh  increaivia  \vilh  u^e. 

One  of  the  most  imf^ortant  morbid  chan<;e0  to  whicb  tbo  cerebral  vessols 
are  aobject  is  the  hvaline  fibroid  do^'t'nemtion  of  GulI  and  Sutton.  It  cou- 
''SistB  in  bvaliue  HweUiug,  or  of  libroid  tbickcuing,  of  Lhu  (»unectivu  tiHftue 
fibhls  of  the  adventititu  The  tinit  rt-pn^sinita  tho  de^enerative  and  tbe 
Booond  the  reiMralive  pbase  of  ibe  nmrbid  iir«.»oe8ii  This  form  of  diseaao 
occurs  ia  urteriulcs.  oapillarie«.  and  vonulos.  It  B|»ci»»Ily  touds  toalTeut  tbo 
aapillirieH  of  the  (irat  kjer  of  the  cortex,  wliich  in  seuilu  ius)inily  are  often 
exten8ive1y  nl)Hterated  by  it.  Anuther  exceediQ^ty  imjiortanl  vnsciular 
ohan;^e  in  oaeea  of  chmniu  in8anity  is  enilarteritis  deformanH,  or  atht^roma. 
it  (ilTucts  not  onlj  the  larj^e  cerebml  arleries,  but  also  the  smali  arterioles 
and  cauillaries  within  the  bniin.  It  leads  to  uarro\\'iu^  of  the  vasuular 
ohanneU.  and  not  iufrequeutly  to  ibeir  obUtemtion.  Il^>th  tliia  viitieiilar 
alteration  and  bya1ine  fibroid  degeneration  lead  t<i  ihn  fonnation  of  atrvphio 
sofLenings.  The  iuitholujiry  of  eudarteritia  defoniians  i«  stili  iti  iUs|)iiie,  bdt, 
on  tbd  evidunue  of  tho  cbanges  titat  iuay  bo  obaerved  in  thi-  ctirobral  vusmdH, 
tbo  dititia-u'  fipiMtarH  t')  dei>eud  \x^m  au  abnornial  uuuditioii  ui  tbo  hliMid,  in 
oonsftfiuonoe  id"  »bidi  th«  titksut^B  <yiiu|Mwinj;  tb«  intiina  un*  injuriouslv 
aflccted  in  tlieir  niitrition.  and  iiiidergo  eitbtir  pr<«li(umtivu  ur  do;;i'UuriiLivo 
cbanguH.  \Vith  tbo  tem[»irary  ceasalion  of  ilie  nulrilive  diaturUiiio?  rejNira- 
tivo  proc(ttMi9f  occur,  rosulting  alnavs  in  8ume  ineroaHti  iu  tbe  tbicknem  of 
tho  iulinta.  The  degeneraiivu  pliasu  is  ooustautiv  acvompanied  by  weaken- 
in)>  of  tbe  muKular  coat  of  tbe  arinrioleit,  aml,  if  afl>»ociated  \vith  high 
bl(>r>d-pr(;asure,  is  apt  to  lead  to  l<jeal  dilatuliun  aml  the  furmation  of 
nubary  uneurvsnis.  In  oorre.^pondonoe  uitli  the  »jiovial  fn.>(|ii(aii:y  witb 
wbicb  thnir  cvrebnil  arterioles  aro  affected  by  utbeniiiia,  tbe  iniuine  aru 
spvoiuI)y  prtiiie  tu  tbe  itccumnce  of  ciirehral  baMutirrhugf«,  wbir|i  in  eoo- 
ntioied  in  nuist  instanocfl  with  the  nipturo  of  a  miliarT  ftiie«ryftin,  or  of  hu 
arttTinli.'  iitbfrwi.'4(>  \veakened  by  tbis  Innn  uf  morbid  cbau;;e.  Kndartt<rilia 
oUileraUH  aflevta  Iroth  the  lar^o  and  ibo  small  cerebral  arturiolea  iu  the 
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vascular  form  of  svphilitio  msuiiity.  Aciute  peii-irtcritis  of  the  intra- 
ctirubral  arterioles  h  au  iilinost  coiistiiDt  uhauge  iu  the  advanced  stagen  nf 
general  paralysw.  Colloid  dngeneratiun  and  calKJficiition  havo  occasionallj 
been  observed  ia  cases  of  in»iuity,  Init  aro  certJiiolj"  rare. 

7'A<  JVeurof/lia  and  Mesoglia. — The  f|uestion  ol"  the  normal  atructurc  of 
the  iieuroglia  hoa  given  rise  to  much  dtsoussiou.  I  huve  receiitlv  coutended 
that  the  tissues  tu  vhich  thiH  naiue  has  hitherto  batm  applied  cunfiist  rijullir 
of  two  totallj-  diftorcnt  celUilar  el«in«ntR,  the  tnie  of  whitsh  ia  epihlastic  in 
origin  aiid  the  othor  mesobhi-stic*  The  evidence  in  Bupport  of  thia  \iow 
conaists  maiulj  (1)  ia  the  fact  of  tho  differentiation  of  the  latter  tisaue- 
dlemeut  by  meaus  of  thti  jilatimim  metliod ;  and  (2)  iu  ila  harmonj-  \vith 
the  recent  inipdrtant  ohservatioiKt  of  Capnhianco  and  Fra^'nit.o*  upon  the 
histogenesin  of  the  neiiroglia.  The  tnie  neuroglia  consists  of  ocUs  with 
numerous,  only  vory  sUi;htly  branched,  specially  diftercntiatcd  pnffiessea, 
at  least  many  of  wiuoh  aro  nttachcd  to  tlio  vessela  and  other  structurfis. 
The  memiglia  in  JtH  iypioal  furm  aonsists  tif  cells  \vith  numerous  prooesses, 
■which  brauoh  diuhotomouslj,  and  aro  never  attached  to  the  vcftsels  or  to 
otlier  atruGtiLres.  Tlie  two  kind-s  of  celi  can  bt^  a!iowu  bo  liehave  qiute 
differently  in  pathological  conditiona  The  neuroglia  aervea  to  aupport  the 
nervons  elemonts,  and  it  is  the  tis'3vie  of  repair  in  the  brain.  Thcro  is 
couclusivo  evidence  that  tho  mesoglia  celU  do  not  subserve  either  of  these 
functiona.  Their  rnlo  seema  to  correspuud  pretty  closeIy  to  that  of  connec- 
tive  tiaBUo  cnrpuaclns  in  otber  nrgana.  It  ia  at  least  cerLain  that  they  are 
capable  of  acting  as  phagoc^tes. 

In  conditions  of  chronic  irritation  in  the  lirain,  aa  in  general  jMiralvais, 
choreic  iusanity,  and  chronic  alcoholism,  there  ia  usuaUy  weU-i»arked 
Iiypc5rlrnp]iy  iind  pniUferatiou  of  the  neuroglia  in  certain  parta  of  the  brain. 
Siiuilar  changes  oconr  nhorever  tho  nervema  tiasues  have  been  extensively 
de3troyod,  aa  for  exaniple  in  the  ^■icinity  of  the  atrophic  softonings  bo 
commnn  iu  caaes  of  senilo  iuaanitv.  The  mesoglia  cella  form  a  uertain  pro- 
jKirtion  of  tho  granuhir  coriiuaclea  (othera  being  leuoocvtea)  \vhi(jh  commoaly 
oocur  wherever  dead  cereliral  tiaauea  aro  lieing  »haorbed.  In  anme  irritativo 
conditions  they  tend  to  proliferate  and  to  degenerate  into  antvloid  bodies. 

The  Cortkid  Nfm-cells. — In  rccent  ve^rs  vcry  rciiiarkat«lo  advancea 
Iiave  been  made  in  uar  kuowledge  of  the  strncture  of  tlu;  iiurvc;-i;ell.  Two 
cliief  claases  nf  iitjrve-atflla  aro  nrtw  gRiir!rally  lUatingiiished,  namely  the 
somaiochrome,  \vhich  contjiin  chromophile  aiibatance  in  their  protoplaam, 
and  the  ka7yochrome,  which  are  generallv  much  siuallor  nnd  do  not  coutiun 
thia  substance  in^t!ieir  protoplasm.  Tlie  somatiTchrome  uervtt-celLs  aro  by 
far  the  more  important,  and  tbev  aUme  nei?d  Ub  dealt  with  here.  The 
uuoleus  possesses  a  distiucC  Undting  membrane,  a  retioidum  and  gramilea, 
and  u  ainglu  Duuleolus.  Ali  of  its  structural  elementa  are  auidophile  in 
reacliou,  witb  tho  exception  of  threo  or  fnur  smnil  particlca  adherent  to  tho 
nucleolufl,  \vhiuh  are  hisopbile,  and  wluch  cunatitute  th«  whi»lo  of  the 
chroniatin  in  tbe  celi.  The  protoplaam  surrounda  the  nncleua,  and  exteads 
on  the  one  hand  iu  the  form  of  long-branching  and  gradnaUy  tapering  pro- 
ceasae,  ternu-d  tltc  protoplaamic  proccsses  or  dendritea,  vvhioh  at  some  Httla 
distance  fnim  tlie  uell-liodv  aro  clothed  \vith  minute,  ofleii  filiforni,  append- 
ages,  tho  goiuniuhi*  or  thorns;  on  the  o^ber  hanil  it  ext«ndrt  in  the  form  of 
a  siugle  procoas,  termed  the  axi3-cylinder  procoas  (»r  axnn,  wliich  at  a  ahort 
distance  froui  the  cell-body  generally  gives  olT  some  delicatc  branchea,  the 
coUaterala.     Tiie  nmiii  proccss  tnav  pasa  into  a  medullnted  uerve-fibre,  or 


'  loc.  eit. 


<■  Annali  di  JCntrologio,  180S,  t  2,  3. 


INSANITV.  PATHOLOGY  OF 


319 


comparativel}'  nhort  ooursti  as  r  non-iuediilliited  fihro.  The  ilendrons 
'organa  of  reception  of  the  norvous  impulaes,  the  axon  the  apparatus 
coaccrned  \vith  thoir  discharge.  Tho  protaplasm  conlaius  innumerablo 
tuiuute  litiriU,  vhich  are  now  gonerallv  regardod  as  the  oonductiug  element 
of  the  nen't)UH  impulnea.  These  fibrils  courue  f»r  Uie  most  part  indepen- 
dentlv  in  tho  procesacs,  but  form  a  network  in  the  cell-l)ody.  The 
iuteršlices  of  this  uctwork  conCain  localised  aggregatious  of  a  subatanoo 
which  presents  a  stronu:  uHinit)'  for  certain  dyes,  auch  oa  toluidiii  blue. 
Thsae  aggreKations  coustilute  the  XUal-bodiea  or  chroniopliilo  partieles  of 
the  nerve-coll  protopLiain.  There  in  g:enerallj  a  oullection  of  a  pale  yullow 
substance,  the  ncTve-coU  pigment,  in  tho  vicinity  of  the  nuoleua.  Several 
minute  Ijmph  caualiouli  course  vrithin  the  bodv  of  tlie  largcr  colls  and  open 
tijMJu  the.  surfaco.  Thcv  were  first  obaerved  by  Golgi,  who  described  tbem 
AH  a  {tptN:ial  cndocellular  reticulum. 

The  neuron  theory.  accor<ling  to  -tt-hich  each  nerve-cell  (with  its  pro- 
oesBee)  Is  unatoiuicaUy  and  physiologicaUy  an  independent  element,  bas 
lat«ly  been  b(ildly  attacked  by  Apftthy,  Betha,  and  Nissl,  but,  nevertheleas, 
»tains  its  plače  as  a  canun  of  neurolog^*.  It  is  stili  defended  and  main- 
lod  by  sncb  high  auChoritiee  as  Lugaro,  Marineaco,  van  Gehuchteu, 
"RamoD  y  Cujat,  Barker,  aud  Lenboes^k. 

Tt  ban  now  bt>«n  deiimtely  prored  that  the  ohromophile  aubatance 
of  the  protoplasm  is  utilised  dtiring  the  functional  actii-itj  of  the  nerve- 
colls. 

Recent  exi>erimental  invcetigations  have  tbrown  a  greal  aiuount  of 

lighl  iipon  tbu  meuning  uf  mauv  of  the  abnurmal  appearaucee  to  be  obaerved 

in  the  nerve-cells  of  the  hunmn  siibject.    It  hoa  Itcon  Htiown  that  the  nerve* 

jCell  is  exceedingly  sonsitive  to  the  aclion  of  munv  Jifferent  toxic  subatancea, 

id  tlmt  it  undercoea  delinite  structuml  allemtious  after  iujury  to  its 

con.      The  pathological  procesa  set   up  by   the  fonner  cuuae  has  been 

mted  primarif  d/tgr.neration,  and  that  reauUing  from  the  action  of 

luttcr  stcimdartf  dt<jcn(ration.     In  primary  degencration  the  chansea 

Vury  eouaidorably  in  accordanco  with  the  toxine  em^orcd  and  the  iutenaity 

of  ita  acliou.     lu  general  the  conditiou  manifesta  itself  lirsL  by  diHintegra- 

tion  of  the  ohmniophilo  sutiRtancc  of  the  protoplasm  (chromatolifsis),  and 

afterwords  l>y  dimnle<^alion  of  the  librila,  degeneration  of  the  nuoleua,  and 

doiitb  of  the  'n'boIc  element.     If  the  alteratiou  does  not  proceed  further 

than  siuiple  chromatolyais,  it  may  be  recovered  from.     lu  3econdary  de- 

gvnuratinn  the  tUtoratlan  liegiua  with  diiunlt^gration  of  the  chroiiiojthilu  »iib- 

|Stfince  in  tho  neighltourhoo^i  nf  the  cone  of  origiu  of  the  axon,and  grudually 

eKtend-s  to  th(;  reat  of  the  ceU-body.     At  an  udvanced  stage  the  uucleua  is 

oft-en  displjiced  to  Lhc  pcripherv.  and  the  primitive  librila  uf  the  proto- 

}Usm  deiitroyed.    The  celi  mav  uudergo  repair,  ur  it  may  atrophy  and 

lisapi>ear. 

I^rimanr  and  secondarj  degeneration  are  the  0Dly  diseaaes  of  the  fullv 
develupeil  utTve-ctdl  timt  are  al  prcseut  delinitoly  kuowu.  Further  reseiirch 
will  doabtlesa  enable  ua  t«  recogoise  varioiiH  iHtthoIagi(.'ttlIy  difltiuct  varietiea 
of  jtrimnrr  defjt^niTation.  The  many  Ivites  uf  morbid  ch&ngo  that  may  be 
fc'Ob«er^'i--(l  to  aUiHJt  the  nerve-cells  of  the  human  corul>ral  cortcx  uru  to  be 
TVgardod  oa  indicattve  of  tho  occurrence  of  oue  or  otber  of  ihcsi;  tvro  forma 
of  degeneration,  uud  muat  not  bo  lookod  upon  as  iu  theuiaelvea  dintinot 
^dtaeaaes  of  tbe  celi.  Among  theae  tyueB  of  morbid  change  tlie  nioat  common 
npre  chromaloUidR.  jii;;inentttry  or  yellow  gluhiilur  degeneration,  vaouolation, 
"nuicoso  atn->p*hy  uf  tJie  pn>toplasinio  procueaes,  vari<»eo  h}'pcrtrophy  of  the 
'  Azi*</liQd(ir  procesa,  uud  displsoemeai  of  Uia  uudsiu. 
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The  ftillowiuy  ure  some  oF  Uie  uiore  impurlant  facis  that  seem  now  to 
have  been  doHnitelj'  establiahe«!  regardiny  tho  piithological  altenitioua  in 
the  corticiil  nerve-cells  io  different  forms  of  ineutal  liiseasc.  In  cadeB  of 
acutii  mania  and  ocute  moluuchoUa  djing  in  tlie  cioiirsu  uf  ihi^t  disease, 
from  2ij  to  50  per  ceut  of  tho  cells  ahow  distinctlv  iiuirked  degeuerutiou 
of  tho  primarj-  ty[)e.  ThiB  percenUige  is  veij  much  higher  than  ihaL 
wbicb  is  generali/  to  be  found  iu  persons  succumbing,  for  exauiple,  slmpljr 
to  pncumoniaj  or  exhaustiou  fruui  any  wastiug  disuise,  such  aa  iilithids. 
Moreover,  the  iutensitj  of  the  pathologicji.1  cbaugea  is  far  greater  iu  caatis 
of  acute  inRanity,  and  tliere  in  satisfaelor/  evidenco  that  mauy  of  the  cella 
bave  completelv  disintegratod  and  disappeared.  In  seiiile  iu*i,nity  and 
in  geueral  paralj-sis  there  is  cou3tautly  a  b1ow  degeneratioii  of  the  nortical 
nerve-c«ll8,  for  the  most  part  of  u  priuiarj-  tj-pe.  The  numl)er  of  cells 
involved  is  veT7  much  larger  Lhau  Uiat  alTect«!  in  nonnal  aenilitj,  and 
the  8everity  of  the  alterations  is  far  grea^er.  In  general  paral/sis  con- 
siderablo  areas  of  lliD  cortex  are  often  practically  de]ilc-tt;d  of  nerve-cells. 
Iu  iMstis  of  choreic  insauity  thcre  ure  al\vay8  exteu8ive,  uiorn  ur  K)ss  aciite, 
degenerativo  changes  in  the  cortical  nervc-cells,  also  of  a  far  uiure  severe 
character  thau  thosc  that  occur  from  aimple  terminal  ant<»-intoxication9. 
In  cbronie  alcohoUc  ia»!inily  there  ia  very  eonaiderahle  loas  of  cortical 
nerve-cella,  wliile  a  largo  proportiim  of  those  that  remain  8how  degcnerative 
cbangcs  cither  of  a  priniarj*  or  of  a  8t!Condary  ty]>o.  Sccondary  deinentia 
depeuds  esseutially  upon  the  f.ict  thiit  a  large  proportiou  of  the  cortical 
nerve-celis  have  sutTered  coiujtlete  dt;geueratioa.  In  soinc  cases  it  caa  be 
8hown  that  about  50  per  cent  of  theni  have  entirely  disappeared. 

Congenitat  AhiormaHlie«  of  the  Bmin. — Some  of  the  eUghtcr  of  these 
inav  not  infrequcntly  bc  observed  in  porsons  who,  during  life,  did  not 
exhibit  any  noteworLhy  mental  alKirratiuu  or  pecuUarity  ;  nevertheloj«  aivch 
elight  Btniotuml  abnonnalities  (such  aa  atypical  arraugement  of  tho  con- 
voluLions  und  eului,  absence  or  imperfect  developuient  of  varioua  piirta  uf 
the  braiu,  heterutopia  of  the  grey  substanco)  aro  far  more  couunou  in  the 
insane  tlian  in  tlie  meutaUy  souud.  They  are  edpedaUy  comuion  in  cases  of 
idiocy,  iud»ecility,  and  epileptic  inaanity.  Some  of  tbe  more  grosa  cod- 
genital  defecte.  such  as  niicriK-ephal/,  are  quite  incompatible  vriih  uormal 
iutellectual  development,  while  others,  such  tis  porcaccphaly  and  absence 
of  the  corpu»  uallusuio,  havo  ouly  very  rarely  been  discovered  in  sane 
persona 

Focal  Lesioiis. — Localised  gmsa  lesiona  of  the  brain  are  preaent  in  a 
remarl!ii.bly  Iiigh  percentage  of  cases  of  insanity  tixamined  after  dcath.  The 
fonn  antl  degree  of  meutal  dcningeiucn-t  that  they  (X*aaiou  jiralMibly  dBjmnd 
maiuly  upon  their  loc!iUwition  and  the  special  reHeli%-e  q«alitio8  of  the 
individual  brain.  In  a  largo  nuijnritv  of  instance«  thcv  are  not^  however, 
the  oniv  important  structural  alterations  in  tho  organ,  bting  asaociateU 
wiLh  weU-uiarktid  pathological  eliangca  in  vurioua  other  aituatiouH. 

By  far  tlie  nioat  conimou  and  luoat  iiiiportant  focal  leaiousare  thoae  of 
Tascular  origiu.  They  aro  roprcsented  e8pe(:ially  by  atro])]iic  and  ha^morrhagio 
Bofteniugs.  The  former  especiallj  teud  to  be  multiplo.  Botb  are  estremelj 
common  in  tho  aouik;  insiiue,  bat  aro  also  not  infrequeDtly  to  be  observed 
in  Innatiua  dying  in  mJddle  life. 

Varions  forma  uf  ci?rebnil  Lunumr  are  common  exciting  eanses  of  inaanitj. 
Tubercubir  nodulea  are  also  to  bo  ohsor\*od  \Tith  some  frequeucy  iu  the 
cerebral  subatancc.  Localised  gumuiata  are  occasionallj  proscut  in  casea 
of  Byi>hilitic  insanitv,  but  appear  to  be  lesa  common  thau  a  difTiiso  gum- 
matokis  iuhltration  of  the  pia  aracbnoid  and  adjiiceut  brain  aubatauce,  \vhich 
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geoeniU^  uaooUtod  vilh  endarteritiB  oblitarana  of  tbe  cerebral  artari«. 
BVB  looalised  ants  of  aclerosia  are  oocaaionallv  met  with,  especiftUj, 
bot  not  exclu5ively,  ia  epofeptica.  Their  <vigm  is  stili  &omewhat  obecoie. 
spadal  furm  of  locaUaod  aderoais  of  the  bmio,  vrhich.like  tbe  pnoeding, 
e^»ecul]y  in  epileptic  idiota  and  inibecilas,  bas  been  termed  hyptr' 
nodmlar  fftion*.  The  nodules  Tarj  in  size  in  difTerent  ioataooes. 
ue  gonerall;  multiple  and  aSect  especioU^  tbe  oort«x.  AcoOTding  to 
the  reoenl  ofaaervatioaa  of  Tellizjci,^  this  form  of  oerobral  aclero«a  dep^da 
npoo  a  dafact  of  deralopment  arising  at  a  Ume  cornepanding  to  tbe  fonna- 
tioD  of  tbe  tertiar7  suVa. 
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1.  TiiE  Bklatios  or  Mi5D  axd  Brais 

(1)  BioUMiT  or  Ooxsciocs«nM, — The  ntadkal  faculty,  a«  well  as  tbe 
B»enl  puhlic,  stili  lahour  to  some  extent  nnder  a  tiiDe-boaofued 
oia^HlitjT  in  their  \iew  of  uuanit/,  for  wfaich  our  phUoaophen  an 
kmlf  to  Uama.  To  the  philoaopber,  indiffereait  to  tbe  pedigne  of 
brniH,  and  babitaaUjr  arene  to  appreciate  tbe  material  oofiditionB  of 
tboagbt,  tbe  dorelopiDeat  of  penoauditj  is  interpreied  mere]y  as  aa 
end^km    of  eoMsioaneai,  aomctimfii  coneecatiTe  and  intelligible.  bul 
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often  inconscqueDt  and  forbuitous.  For  tho  pbases  of  tbe  human  znind. 
Bubjt'cUvely  couaidcrcd,  reaolvu  theiuBelves  iiito  aioiiicDts  of  gelf-ubtcutioa, 
alternutiiig  witli  iierioda  of  altenlion  to  tluugs  other  Uiau  tlie  aelf,  aud 
witlioat  auy  appnrent  tlircad  to  bind  tliem  togother.  Tho  attention  movea 
from  ihis  to  that,  sometimes  by  aasociation  of  ideas,  sometiraes  because  of 
a  foct  iu  tlie  cuvironmciit  which  it  perceivea ;  but  very  oitaa  aUo  without 
any  appareut  occaaiou  eitlier  iu  itself  or  iu  ils  circuiUBtarice.  Every  bumau 
mind  has  gaps  in  it.  Alone,  in  Hti]l  darkneiu),  iliings  Juinji  intn  tlie  luiiid ; 
aud,  at  anj"  momeut  in  which  tbe  at.tention  is  not  folIowing  an  idea,  nor 
aoticing  the  outer  worldj  irrulevant  eu^feations  occur.  Such  interruptiona 
or  iuvaaioua  of  the  miud  are  oniv  to  be  explaiued  b^  a  view  of  personalitj 
which  relatea  it  to  curebral  proceHsea,  Home  of  wlnuU  are  deteruiined  by 
8elf-directed  movements  of  the  attention,  some  as  roactions  to  the 
espericnco  of  the  moment,  but  aho  some  whicb  are  automatic.  And 
espcciallr  whctt  wc  cousider  inaanitics  aud  allied  atatcs  wc  uiuat  have 
recourHti  to  a  cerebml  iiiterpretatiou  uf  the  facta  Most  peoplo  atill  labour 
uudcr  a  view  of  insanitj  which  regards  it  merely  aa  tlie  lost  wandering8,  or 
the  tranaccndeut  llighLB,  of  the  bouI.  That  was  au  orthudox  view  about  a 
century  ago.  Insanity  ia  cerebration — the  activiticB  of  a  disordered  coFtex 
— and  the  modes  of  conaciouanesa  \vhich  it  exhil>it8  are  to  be  explained  aa 
duo  to  roalms  and  traots  wlio8e  funutions  aro  norinally  Bubconecious.  It 
muHt  betome  our  habit  to  tlitak  of  the  miud  as  coudationed  by  ncrvous 
etatea,  and  of  jHirsunalitv  as  dcteruiiuL-d  by  inherilLtl  uerebral  tliaracter. 
Ouly  by  an  expli(!it  and  detailed  8tudy  of  the  mutual  relations  of  sjMrit  and 
brain  can  we  appreciate  either  normal  perBonality  or  these  interruptiona  or 
iuvasioDS  of  it — lose  of  po\ver  iu  memory,  iu  judgment,  or  in  purpoae, 
i>ccasionaI  laiMca  to  brute  status,  muscubir  violeuce,  emotiouid  £reuzy — to 
which  the  unstable  are  liable. 

Tho  tirst  step  tow'ard8  an  appreciation  of  tbe  cereliral  relation  of  mind  is 
a  biological  one.  Wc  must  conceive  of  our  brain-stiiff  aa  not  onIy  tbe 
vehii:1e  of  ali  that  ia  forthcomiug  ia  human  i:bamcter,  but  alao  na  pi'tiaerviQg 
more  or  lesa  active  rudiment«  cnrreapondiiig  fca  the  unrer.ngniaed  memoriea 
of  ali  animal  and  other  anceatral  experience.  Tlie  hmiiam  niiud  ia  at  once 
the  mastor  and  the  acrvant  of  on  organ  of  whose  potcncies  tbe  aane  and 
orderly  persou  reallaea  ouly  a  very  amall  fractiou,  but  au  organ  wliich,  in 
dissolution,  reveala  an  intinite  aUtre  of  titavJatic:  aaacK;iationa — "  inatinctive 
veatigea,"  aa  Profea&or  Hali  calla  tbem.  Of  these,  the  more  distant,  the  pre- 
historio,  come  0Dly  sbghtly  if  at  ali  to  the  surface ;  but  in8anity  teema 
with  rerainiscencea  of  a  more  receut  atage — a  stage  vbich  corresponds  to 
the  Bnme\vhat  rapid  trausition  frcnu  unciviUsatiuu  iuto  pulile  HOLJety.  Of 
ali  that  liietory  a  reTiew  were  wcU  worthy  of  our  conaideratian,  a  rcviaion 
of  the  aalieut  pointa  iu  comparative  phy3ioIogy  which  denote  the  severni 
developmeuta  af  auimal  cooaciousncsa,  as  one  fuuctiou  aftcr  anothcr  becamc 
far  tbe  momeut  the  prime  acLivity  iu  the  lilo  of  the  apetiiea.  However 
elaborate  we  may  niake  our  8tudy  of  tbe  hi8to!ogy  of  tbe  i»reaent-day  brain. 
vre  cannot  by  that  moana  understand  much  of  its  aignificance,  but  only  its 
masa  aud  ita  complexity.  It  ia  ouIy  by  i-ecalUug  hu\v,  in  previous  forma,  so 
far  as  we  kuow,  the  euiiaciouauesa  ojnbniced  one  fimctiou  after  anuther,  and 
how  eacb  waa  suijerseded  hy  anolher,  but  not  entirHly  lcwt,  that  we  caa 
appreciate  tho  multitude  of  iraportant  ralations  whicb  he  buried.  and  not 
very  deeply,  benealh  our  preaent  conscious  level.  Aud  aa  we  glance  at  a 
f6W  of  tbe  moat  important  phasca  of  cousciouanesa  iu  its  evolmiou,  \vo 
abould  note  ali  througli  a  few  geuoral  facta  whose  imjjortance  uiay  become 
apparent  Later  ou.     In  particnlar,  let  ub  romember  that  character  is  stig- 
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mntised  not  only  according  to  the  tbiogs  which  the  nii&d  attends  to,  but 
abo  by  its  uioilu  uf  r^armDg  tbem.  Twu  niiuds  uiuy  embrace  the  aama 
khiogs  in  their  Bxperienue,  but  their  eiuljruoe  of  thcm  ihav  Ikj  entirelj 
diversa.  Insanitj  reveals  an  alteration  from  the  normal  cooBciousnesa  in 
tioth  respccts.  Id  ia8anity  thcre  ib  dlway8  undcr-atteDtiou  to  some  tUiags 
and  over-atteution  to  others.  But  the  modo  na  well  an  tho  raii^  of  atteu* 
tion  may  be  inaaue.  Iu»aiiity  m  a  fiiilure  of  the  nomutl  {>ert)aniiHty,  whereby 
the  mind  is  reduced  to  a  lnwer  level  of  conaciousness.  And  the  modes  of 
coiiaciousDcss  which  it  reveals  ure  vestigea  of  a  preTioua  atage  of  our  evolu- 
tion.  ^'or  example,  perhaps  the  most  iatportant  modo  of  insauo  conaciouauess, 
the  fu^itive,  is  oue  to  wliich  we  shall  often  refer.  It  is  a  mode  of  mind 
which  u  afraid,  has  the  sense  of  being  hunted  or  persecuted,  is  suspicious, 
unfriendly,  and  qnenilou8.  Tliat  ia  ob^^onft]ya  rever^ion  to  a  kind  of  mind 
which  wa8  normal  to  a  stuge  of  cvolution  in  whieb  life  waa  much  more 
djingeroua  and  mueh  Icaa  kiudly  than  now.  But  it  is  merely  a  sample  of 
m&nr  auch  vestiges. 

Our  8tudy  resolvee  itself  into  on  account  of  the  human  mind  aa  the 
phyaicLau  ought  to  kuow  it,  whether  in  health  or  iu  diaease.  To  liim,  mind 
is  an  uvolution  which  haa  come  by  very  8bw  and  gradual  Btagea,  never 
making  a  »udden  step.  Thore  is  no  point  where  \ve  can  saj.  Ilero  ia 
mind  for  the  tirat  tirne.  For  auch  a  dcvclopmcnt,  including,  os  it  does,  an 
uic  as  \veU  as  a  spirilual  evoluliun,  vm  uiust  presuuie,  aa  WQismauu  haa 

f;ht  us  fully  to  uiulerstand,  that  nervous  tissue,  rapablo  of  indefinite 
tiplication,  carried  with  it  from  the  lirst  ali  the  posaibilitiea  which  it  haa 
since  achieved ;  and  that  it  ia  uow  potent  for  whatever  it  viill  achieve  for  ali 
tirne.  The  modificatious  which  it  undergoes  iu  cach  iudividual,  aud  which 
are  oharaLt«ristic  of  the  ai>ecies,  are  not  loal  as  evoluliou  prut^eds,  but  onlv 
bew»me  subimposed.  Ali  previoua  modiHcationa  are  preserved — those  whi(m 
are  ntal  as  etill  octire  difTerentiationa,  but  maay  of  them  aa  veatigea  or 
rudiments.  Tbese  functioua  necea9ary  to  orgauic  wcll-l>eiug  are  devcioped  in, 
embryo  and  are  maturo  long  lufurt:  the  intelligeut  functiuua.  lutulUgencu 
doea  not  take  note  of  them  an  suhjective,  does  not  embrace  them  withm  ita 
esperience  in'aduU  life,  though  we  may  conjecture  that  infant  consciouaneaa 
ia  aware  of  them.  The  embryo,  or  at  leaatthc  infant,  haa  perhaps  senaihili- 
ties  vrhich  become  l(»it  ua  otliers  ure  acquired.  In  particular,  it  would  aeeoi 
likidv  that  visceml  aensibilities  ezint  at  an  early  stage  and  ure  loat 
whaa  the  special  aenses  become  actively  engaged,  jiist  aa  vre  know  infants 
have  movements  which  they  subscqueDtly  loee.  Be  that  aa  it  may.  it  ia  an 
obv-iuus  fuet  that,  as  oliumcter  developK,  thi:  mind  uudergoe.H  a  great  in- 
tegmtiuD,  carries  forward  only  a  few  things  in  life  and  dro|>a  ali  the  reat. 
And  the  important  thing  for  our  preaent  purpate  ia  in  ramemlier  titat. 
though  nine-tentha  of  expericnce  drop  oif  the  mind  and  leave  no  traoe  in  it,  it 
ia  not  ao  with  tlie  bra)u-cortex.  Facta  drop  into  the  brain,  not  oflT  it.  Oon- 
in  adult  life  ia  habitually  fragmeutary ;  even  vivid  expeneDC6s 
stteoded  to  only  for  a  time ;  people  are  a\viire  of  only  one  Ihing  at  a 
given  moment.  The  mind,  therefore,  can  only  be  uuderatood  aa  gruaping  one 
smAlI  bit  after  aiiothcr  of  a  vaat  rangu  of  possible  thinga  whioh  are  for  the 
moat  part  uuconaeious.  ?er8onality  grow8  aa  tho  iudividual  oonccives  of 
ImuHcff  aa  ihe  aame  i>erBon  in  a  aarie«  of  ever-increiisiug  relutiona;  it  ia 
Hlntng  according  aa  aome  deHnite  pnrpoae  dominatea  ali  ex])erience;  and 
ocvebiul  dilffrL-ntiutionscorro-spiniding  to  auch  inte^n^tionmaat  bepreanmed 
vitb  apecial  n^lim'uciT  io  iuliibiiiou.  FeraouuUty  ihen  ia  aa  mudi  aii  titlair 
of  bruin«  aa  nf  thu  intelligeuce :  and  ita  diHturliaiice  iu  insanitv  ia  to  \te  r^^• 
garded  aa  the  eshauation  of  those  nervoua  meuhaniama  which  repreaent 
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purpose  and  purpoaive  condnct  and  tho  conReq«ent  revival  of  irrelevant 
activitiea.  These  tliin^s  must  be  borne  in  niind  as  \ve  trj'  to  interpret  the 
faots  of  bioiogy,  as  weli  as  tho  tacts  of  experii.'iice. 

Of  the  consL-iouHuoHS  of  the  Iower  auimala  we  can  Bay  very  little  that 
will  I«  genenilly  aRceptahle.     For  the  beginning  of  organic  refleses  we  mustj 
go  right  dowu  to  the  most  primitive  orgauisms,  whoae  nervous  functioai 
apparcntly  is  cntirely  oUmcutaiy.     Their  neiTcs  respond  ouly  to  food;J 
their   movemants  are  concerued    with    the   appropriatioa   and   with    the 
diHpasal  of   it.      At  first  there  is  no  peix:eption  uf  foud  aa  distiuct  from 
rubbish,  and  we  may  que&tion  if  even  fair]y  advanccd  nrganiRma  perceivoj 
their  aaiToimdings.     At  such  a  level  we  can  learn  but  little,  except  to 
remeinher  that  there  waa  a  tirne  whcn  aninml  consciousuess,  if  it  may  bej 
called  ao,  \va8  directly,  particularly,  and  wlially  viaciiral.     And  this  visceral 
sensitivenesa  exU'tide(i,  \ve  niay  suppoee.  to  the  reRpiratory  organa  \vhHn  tliBy 
appeared,  to  the  cardiac.  to  the  reproductive.  and  to  the  othere  in  turn.     Of 
such  boiugs  it  aeems  mistakcn  to  speak  as  if  tbey  had  a  per8onality,  for  that  ^j 
word  inipUes  a  couception  of  oueseH'  iu  relatiou  to  othor  things ;  and  tham  ^H 
creatures  are  probably  not  conscious  of  thomscivee,  but  only  of  parts  of  them-  ^^ 
selvea.     But  we  may  speak  of  them  aa  having  a  charact« — a  visceral  char- 
acber.     Ifight  up  tht:  hne  to  nianunaLs  the  fiict  is  in  gfineral  appareut  that 
the  nervous  8y8tein  in  certain  cases,  and  pre8uujably  onscioiisness,  have 
referenco  primarilv  to  "vvhat  is  happening  \vithin  the  orgiJ.nisin  iu  ali  it« 
parts — a  particular  Bubject-consciousuesa ;  and  tlio  tirat  outward  referenco 
which  the  urgauiHatiuu  aeems  tu  have  in  towai'd!i  things  whii;)i  have  an 
almo8t  p»irely  mitritional  purpose.     This  preponderance  of  internal  can- 
BciousneRs  ia  oarried  up  even  iuto  the  big  mammalia,  is  eepecialh'  notahle 
in  some  of  the  domesticated  varieties,  and  iu  niy  belici'  characteriseB  in 
considerable  degree  even  some  hiuuan  iudividuals.     It  is  probably  au  error 
in  iuterpnMuition  of  a  co\v'8  inoviinients,  fi>r  exainple,  or  of  a  sbeep'«,  or  of  a 
pig'8,  to  iruply  auy  gi-eat  percepition  of  the  environment.     The  hi8tory  aa 
woll  as  tho  anatoiny  of  the  herbivora  suggcst'*  that  the  feeling  of  tho  animal 
is  BtUl  very  largely  visceraL     The  character  of  tliese  animals  can  beat  be 
deacribed  as  stili  uutritioual,  \vilh  tUe  addition  of  more  or  lesa  aeute  phaaea 
of  sexnaHty.     Attention  to  stimuli  arriving  by  tbo  special  seuses  is  bnt  an 
intemiption  of  a  consciousnesa  wbiL'h  is  etill  cbiefly  detormined  by  internal 
stimuli.     And  to  such  a  niodt*  of  consciousnesa,  with  its  characteristic  over- 
attention  to  the  bodily  states,  inaaue  patients  are  often  itjduced.     ludeed,  we 
are  familiar  with  it  iu  the  h\'poebondriac.     But  its  most  obvious  revival  is 
in  \iscera!  melancholia  and  in  deluFiiHit?  of  persecution  which,  refer  tt>bodily 
8ymptoni6. 

In  rclation  to  defence  and  ofFeuce,  especially  in  t}ie  carnivora,  the  rare 
development  of  8]>ecial  sense — -eyc3,  eara,  iind  nnsti  Jil\vays  on  the  q%i  irive — 
betokena  a  rauge  and  activity  of  object-conaciousness,  which  ofcourse  bas 
developed  graduallv,  but  wliii;h  now  for  the  first  tirne  iaof  the  most  obvious 
importance.  It  would  l>o  more  true,  for  cKample,  to  speak  of  the  character 
of  the  fox,  the  byH;na,  tbe  leopard,  aa  predatory  or  fiij^itive,  offenaive  or  de- 
fenaive,  ratlier  than  as  visceral.  We  niay  regard  their  rnnscinusness  as  the 
converse  of  tbe  visceral — a  habiUial  attention  to  the  enviroument,  of  which 
internal  stimuli  are  an  interriiption.  That  prepoaderance  of  outwai-d  rela- 
tion  bas  of  course  persistcd ;  and  there  are  individuala  in  wliora  it  ia  notahle 
— persons  who  are  uncomfortably  awarH  of  the  amellf^,  the  Hights,  and  the 
Bonnds  of  thair  neighbourhood ;  or  who,  without  discomfort,  are  alwayB 
noticing  things.  And  nf  either  kind  of  consciousnesa  we  have  to  note  how 
little  the  attention  really  grasps  of  ali  tlie  things  wluch  the  braiu  carries 
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Everj-  creaturo  has  it«  mode  of  consciousneas,  which  latigel^  determines  the 
range  of  its  attention,  and  ali  its  other  ucrvous  processes  are  subcouscioua. 

It  is,  however,  iD  the  social  fuuctiong  of  auiuials — vhetber  merbl/  as  a 
imily,  or  in  a  flock.  or  achool,  or  heni — thal  we  liegin  to  have  a  auggestion 
'  an  evoluljnn  stiitable  for  the  development  of  personaIity.     Stili  capable 

much  lificeral  eensatiou,  stili  v/ida  awuke  to  cnviromncnt  in  general, 
e  atttintion  of  animalj  in  a  fauiily  or  tlock  bas,  for  Lhc  tir^t  tirno,  an 
opportuaity  of  relating  to  s^Httimalic  acLivitiea  Now  becomea  manifesl 
the  domftftic  conHciousnesR,  vrith  ali  tbat  that  entailH  of  attcntioD  to  eacb 
other,  and  iipon  wbich  the  wbole  fabric  of  social  feeliugs  is  based.  In  such 
ODoditioDS  atso  orrives  tbat  kind  of  object-ward  alteution  which  is  an 
advancc  upou  the  merely  predatory  or  fugitivu,  which  relatus  to  the  onviroo- 
Uiuut  as  amfnable  to  \vork — the  constniction  and  čare  and  fnrtiHcjition  of 
the  bomo,  the  coIoDy,  the  city.  lu  this  is  the  begiiming  of  the  pre-omiQeatly 
human  faculty,  one  whicb,  not  conteut  witb  tne  world  as  we  find  it^  pro- 
ccods  to  a  reconstruction  of  it.  The  prime  cbaracter  of  early  man — so  that 
CotItIo  distinguishes  him  ae  tool-using — is  his  constructive  facnlty.  In 
lhc  evolution  of  these  activitiea  which  rcgard  the  worId  as  a  plače  to  be 
made  tit  fur  liuman  liabitation  is  the  U^niiing  uf  ali  that  phaae  of 
tbd  mind  which  we  may  speak  of  aa  pu^joaive.  Organisation,  providence, 
ambitioD,  ideality,  became  poesibte  only  as  men  regarded  the  world  as  a 
plače  to  be  taken  in  band— ditloront  from  the  point  of  viow  of  the  self- 
regarding  beast,  whicb  tukes  thiuga  as  it  linds  them,  except  wbeu  it  dtiatroy8 
Khem.  Tliis  constructive  mode  ot  comKdousness  is  of  oourse  stili  charocter- 
istic  of  our  race — 90  luucb  so  that  everj  generation  sese  a  new  faoe  upon 
the  world,  nn  evolution  of  the  euviroomcnt  to  which  the  individual  must 
be  cducated.  Aod,  iu  insanity,  wbeu  purpoaelike  activities  are  do  louger 
poesiblo,  the  fashioning  of  demented  tools,  and  futile  conBtnictiTeDeas  of 
Tarious  kinds,  are  qiiite  common. 

In  social  Ufo  also  comes  the  opportnDlty  for  the  tbinking  conscioaBneas 
— a  pbase  of  miud  which  we  cauuot  reoognise  in  any  considerable  degree 
ou  a  lower  plane.  The  lirat  fonn  of  it  wa8  probably  very  pructical — the 
tliinking  out  of  means  to  secure  veT7  near  enda.  But  ouly  in  the  8ecurity 
of  a  Booiety  wafl  tbere  p088ibility  also  for  the  speculative  form  of  thought— 
the  kind  of  intcIUgence  whicb,  curious  and  filled  with  vrondcr,  bcgan  to  ask 
queBtiouH  aud  to  seek  a  reason  for  things.  Ttiat  kind  of  mind  has  probubly 
become  rapidly  more  common  with  the  pači  licu.  tion  nf  the  w()rld.  It  is  to 
be  noted  as  in  a  cycle  Tvbieh,  leaving  the  more  abetnise  problema  to  the 
philijtiophic  ariat(icnicy,  comcs  bat:k  again  to  the  practical  problema  with 
which  Science  deals. 

But  the  imiHirtant  faot  tn  note  ooncerning  early  gregarious  life  is  that 
tbonght  and  b^eling  and  pvirpose  wePo  prohSbly  determined  by  what  we 
inay  call  ttiu  aubordiuute  mode  of  couM^iousness — one  which  looked  at 
thiuga  from  a  social  and  not  froiu  a  strongly  individual  j>o)ut  of  viuvp. 
Eiich  mun  and  vronutu  grt>w  up  to  regard  tbe  tril*e  a«  the  main  tbing, 
ood  tho  self  n«  of  sulmrdinate  importance.  But  primitive  man  fell  away 
fmni  thifl  mode  of  conscionanen,  wheQ  be  began  to  regard  himself  as  more 
thjio  ali  the  resi.  When,  in  a  80ciety  made  eafe  and  comfortablo  by  com- 
biiied  elfort,  man  orieutated  suflictentlv  to  regard  lumself  aa  apart  fn^m 
his  neighbours.  |»er8onality  iia  we  understand  it  began.  Deporting  fmm 
tradiliou,  meu  bero  and  there  achioved  tbe  conccption  of  a  personal  career; 
and  in  ibnt  couception,  other  men  oud  women,  as  well  os  evcryChiug  ebe  in 
tbe  wor1d.  ven*  to  \>e  made  use  of.  TEiat  notioo  of  a  career — from  the  most 
bumble  to  the  most  proud  and  ambitioua — is  implied  in  the  habitual  human 
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conacionsness  of  to-day.  And  it  is  in  the  struggle  hetween  each  other  that 
the  greatest  stresa  falla  upon  the  organiam.  "NVhen  inen  learned  this  too 
great  sclf-regard,  ujsanitj-  aa  we  kcLOw  it  became  immineaL  For  in  the 
senae  of  individual  respousibiUtj  aud  iu  the  sense  of  peraoual  failure  axe 
the  greateat  Hubjective  occasions  of  mental  diKorder. 

In  polite  80ciety,  however,  no  inatter  how  occupied  a  mind  maj  be  with 
a  persouai  oarecr,  good  muuimrs  and  a  civilised  uiorality  bare  beoome 
usseutial.  Thcso  are  oftcn  lost  ia  iusamty,  aud  the  coDaciousnesa  frankij 
and  nidely  itisregards  other  people.  SajB  MaudBley :  "  By  iuaanit.y  of 
mind  is  metint  such  derangement  of  the  leading  functions  of  thought, 
feeling,  and  \vill,  together  or  8eparately.  as  dlsable  me  porson  from  thia^g 
the  tboughts,  fceliug  tlic  feclings,  and  doing  the  dutics  of  the  aocial  bodj 
in,  for,  and  by  wliic:Ij  he  lives.  .  .  .  Ho\vever  it  haa  couie  about,  whether  by 
fate  nr  fault,  he  is  now  so  self-regarding  a  self  as  to  lie  incapable  of  right 
regard  to  the  uot-self;  altruiani  haa  beeu  BwaIlowed  up  in  a  niorbid  egoiflui." 
That  denotcs  wbat,  in  more  purely  p8ychological  terma,  Bcvan  Lcwis  calls 
the  "  rise  of  eubject-ccnsciousneas "  in  luelaucholia.  For  it  is  f.hiefly  in 
melaucholia  that  rcdnction  occurs  from  the  subordinat^  to  the  seLf-reganling 
cousciousueBs.  Iu  other  insauities,  notably  iu  moral  imbeciles,  it  is  obvious 
that  the  subordinate  conacioiiancsa  is  Htill  beyoDii  t!ie  njiurli  of  nianv.  Aud 
in  perhaps  the  majority  of  ]iieu  a  doiueatic  ideal.  which  stili  dties  not  have 
groat  regard  to  the  good  of  the  race  as  a  whoIe,  is  the  utmost  altained  to. 
Yet  is  our  evolutiou,  if  auytliiiig,  a  rcturn^  on  a  liighcr  plane,  to  that 
primitive  but  verj*  moral  purpose  wlucb  determiues  to  tliiuk  must  of  people 
in  general  and  not  of  oneeelf  in  particular. 

Bnt  besidcs  ali  that  the  human  brain  bas  acqnired  from  its  anccstral 
exi)erience,  we  muat  take  nate  alao  of  its  prospective  developmeuts.  I  have 
said  that  ali  posaible  evolution  of  hunmn  bi-ain  wa»  inherent  iu  nervous 
tissite  from  the  first,  aud  that  the  nervous  svstem  embodies  in  some  d^ree 
not  only  ali  the  unrecogniaed  memories  of  previous  experiencc,  but  also  tbe 
|ioteucies  of  ali  that  awaita  hamau  character.  Wbatever  men  aud  \vomen 
are  gning  to  be  rifty,  or  a  hundrcd,  or  a  thousand  yearB  hence,  ia  inherent 
in  the  braiuH,  though  not  preaent  in  the  niiiids.  of  to-day.  For  the  unique 
quaUty  of  cer\'ou8  structure,  iis  compared  witli  other  kiuds  of  tissue,  is  its 
pLa8ticity,  that  it  is  apt  for  diHcrentiations  of  infiuite  miiltiplieity  ap- 
propriate  to  any  and  every  cuuditiou  of  Ufe.  Meu'H  miuds  grow  and 
chaugR  in  relation  to  an  envirouuiPiit  \vhich  is  Hteadi!y  becoraing  more 
complex,  aud  in  that  evolution  an  imlinaited  plasticity  of  cerebral  structure 
is  implied.  And  while,  in  avcrage  mortals,  Eew  character  only  comcs  in 
respouMe  to  altered  eouditious,  the  foremost  of  the  race  are  those  whose 
personalitv  is  precocious,  whoae  minds  and  wbo8e  braina  are  in  advance 
of  their  time.  Here  again  wo  must  suppose  an  automatic  raaturation  of 
neni''e-8tructure,  a  preparedness  of  mechauisms  for  eonditiona  \vhich  have 
not  yot  arrived.  And  that  precociousnesa  of  brain  is  not  only  characteristic 
of  geniuB,  but  pertaiua  in  some  degree  also  to  ali  \¥ha  are  of  robuat  cerebral 
vitality,  and  ir  pre-eminently  the  tjuality  of  the  imaginative  mind.  As  a 
quaint  conceit  we  may  suppose  that  some  people  are  bom  into  a  wbrld 
which  doea  not  rocogaise  their  geniuSj  aud  whioh  calls  them  insane,  persona 
who  perhapa  kuow,  or  \vbo  at  least  surmise,  a  great  deal  too  much.  A  great 
many  quile  intelligent  myatica  believe  that  we  are  on  tlie  eve  of  asUjunding 
spiritual  developmenU,  that  the  coming  race,  for  example.  will  develop  sensi- 
bilitics  wluch  will  transcend  the  material  limitations  to  which  we  now  sub- 
mit.    A  coosiderable  number  of  the  insano  su^est  that  they  poaseaa  theae 
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oocult  powers.  Apart  firom  these,  it  is  eertaitUj  the  čase  that  manf  patients, 
in  contraat  Mrith  ttie  moral  imbcciles,  find  their  waj  inlo  asrlums  aa  lo  a 
refoge  from  an  uDgenlle  world  Doi  civilised  enough  for  their  too  self- 
sacrificing  naturee. 

Tbeee  tbea  are  the  modos  of  oonsciousneas  to  vbich  the  phyaician  must 

have  regard  if  he  would  understand  eiiher  acute  insanitr  or  the  niuch  more 

common  and  not  leas  important  cases  which  vrill  be  described  prasentlj 

under  the  term,  abnormal  mental  Tariations— caaes  of  abncmnal  cerebial 

developmeat  manifest  in  ali  forms  of  eccentricity.     Thej^  are  modes  of 

s  which    have    beeu    arbitrarilj   emphasisod,  and  we  might 

Lte  upon  them  indefinitelr.     I  bavu  ttelecteii  them  not  onlj  liecause 

lof  aeem  to  deaignate  weU-marked  bšologicsl  stAgee.  but  alao  becanse  the^ 

eoome  manifest  in  tjpee  of  inaanitf.      Melancholia.  for  oxample.  is  a 

aUpK  to  an  almost  excluaive  self-regard,  a  losa  of  outward   reUtiona. 

is    the  converse — an  esct-as  of  objective  attention,  either  as  ex- 

ited  and  incoherent  notice  of  wbat  is  in  the  nei^hbourhood,  or  as 

Ltmvagant  outvvard  activity,  and  generali^  both.    Dementia.  if  anjthing 

tb  odling  conaciouaneBH  survlTeB,  probablj  denotee  a  relapae  to  ihe 

i\  phase.  wbich  is  alao  conspicuous  in  some  melaneboUos.     Delnsion 

an  nnrelated  snrrivat  of  primitive  thinldng.     And  in  insanity  the  leas 

imatic  modes  of  mind  also  hold  tbe  beld.     Nothing  is  commouer  La  our 

^luma,   for   exampLe,  tban    the   fugitive  idea ;    a    biald  and    unblushing 

rotion  to  tbe  domestic  ideal   of  primitive  man  ia  common   enoagh ; 

instincts  are  laid  bare  in   manr  chronic  insanities;   aensorj 

i^pencatbesia  ia  much  more  common  tban  most  phjaieians  are  aware,  and 

is  probablv  verr  ucute  in  mauv  ueunuitheaic  melauuholics.und  in  deluaional 

^•nd  bysterical  patients;  daft  constnictiveness,  outvjing  eren  the  futiUtjr 

"^  '  a  t»enighted  beaver  or  ant.  oonstitntee  tbe  eniertainment  of  manj  a 

kpp7  demeut ;  aud  less  advauccd  caaee  spend  long  bours  ia  iuept  imagin- 

Wilh  lesa  aaaurance  we  mav  suppose  that  Bonm  of  tbe  over-activitiea 

Eof  our  patients  are  modes  of  thinking  and  of  feeling  appropriate  perhaps 

to  a  stage  of  erolation  atill  a  long  way  bence.      And  these  modes  of 

attention  are  stili  more  evident  in  tbe  abnormal.  stili  short  of  certtfiably 

ine.     Any  obaervant  phyacian  wiU  be  aware  of  a  large  number  of 

{uaintances   vrboae   minds    aro    abnormallj    risceral,   or    predatnrj,    or 

igitive,  or  constnictive,   domestic,   self-r^zarding,   given   over   to    futile 

[ofc«en'ation.  or  lost  in  inept  speouUtion.     For  the  mind  of  man  bas  not 

'  ver)-  much  in  kind,  but  only  inoves  on  a  different  pbine,  and  bas  to 

^OODCera  itself  witb  new  kinds  of  tbings. 

(2)  PsitsoKAUTT  AND  SuBCONsciousNESS. — In  attempting  to  oonoeive 
oerebral  relation  vrliieh  mcntAl  prooeasea  admittedly  have,  the  physician 
be  guided  by  hia  raniiliar  kiiowIedge  of  the  iutcrdeijcudirncc  bčtvrccu 
un  and  mind  on  the  level  of  simple  fiinctiona  'We  ali  habilimllv  ihink  of 
rion  or  of  hoaring.  for  esample,  of  nrticulation  or  of  penmanship.  as  dt>]>en- 
dent  upon  cerebrol  activities  on  the  Rolindic  loveL  Yct  thi!«e  are,  or  may  be, 
montal  processes.  And  wbat  is  trne  of  them  is  truc  of  tho  highcr  functiona. 
lulogritv  of  tbe  pnL'-fmDtal  cort«x  is  caMiiitJa)  to  proper  fueliug,  to  aound 
i^thinking,  to  rigbt  condact.  It  is  equmUy  futile  to  explain  tbe  mind  as  inde- 
ident  of  oercbral  procesaea,  and  to  euplain  it  as  wbolly  determined  br  them. 
le  rebitiuD  is  one  of  many  of  an  aualogous  kind.  much  moro  rabile  thui 
Lt  of  simple  cause  aud  utrect.  Bul  a  grsat  deol  of  unueceMary  mjstificatioD 
I  been  mnde  of  it.  Not  tliat  tliom  is  no  myBtery.  But  Uiure  is  oej*tainly 
greater  difflculty  tban  batties  us  wben  vre  atteinpt  an  aooount  of  otl* 
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ultimate  proccssea  An  erudite  account  of  a  telephone  sjatem.  for  example, 
reall}'  esplams  notbiug  Bati9l'nctcrily.  lu  the  eud  no  one  nuderstuuds  tlie 
reUtion  of  the  voic«  to  the  wiro;  and  that  is  the  kind  of  iny8tery  wbicfa 
surrounds  the  relation  of  niind  to  brain,  and  the  oaly  one  which  is  at 
preaent  quito  l>eyond  our  horizon.  Kor  the  cerebral  functiou  has  to  do  with 
ibruis  of  eucrgy  and  iiotbing  more.  Bmiu  ia  Bimply  the  vehicle  of  words  and 
of  olher  thingH  h^inl  or  seen  or  otht-nvise  pt^n-^lved — energy  w)jich  tmvela 
hither  and  thither  in  the  cortes,  to  reappear  in  conduct.  Aid  to  appi*eciiitB 
this  relation  of  human  euergy  the  phyaiciun  might  do  worso  than  thiiuk  otit 
thifl  analogy  of  the  relation  of  life  to  the  teLephone.  For  the  telephone  and 
the  phonograph  do  just  what  the  brain  doea,  though  by  diRereut  meane. 
Eepeicially  whon  we  loarn  that  the  telephone  and  the  phonograph  have  been 
combined— adding  a  fuuction  of  reteutiou  to  thal  of  conduction — is  there 
aptueas  in  tho  simile  between  the  electrical  aud  the  cerebral  tncchauisiu. 
Both  iustrumtmta,  for  esaniple,  dep«nd  for  tlieir  function  upon  sometbiug 
vrhich  we  miiy  call  tone— electrical  in  one  čase,  nutritional  in  the  olher. 
If  the  oortex  is  not  nourished  it  will  not  conduct  properlj ;  but  in  hcalth 
the  nutritive  processes  maiutain  the  liues  in  good  order  for  the  pa»wg« 
along  them  of  the  appropriate  currents.  Further,  both  iustruments  depend 
for  their  cfticiency  upon  corrcct  and  iutaot  connections.  Every  little  \vhile 
intemiptious  ocuur  btcause  of  wroug  contacts,  aud  the  energj  is  diflused  iu 
wroug  directiouH.  One  cannot  insist  too  often  that  iiU  the  poaltive  signs  uf 
in8anity  are  of  this  nature.  We  have  been  too  8low  to  appi^eciate  the  leasons 
to  be  derived  from  maladies  of  the  6ensory  and  of  tho  motor  arcas.  Theae 
we  ha%'e  long  ago  leamed  to  couaider  as  manifesting  paralysia — losa  of 
fuuction ;  and  diffusiou — ili8orderly  function.  Exuiteuient,  delusiou,  fear, 
and  other  positive  8yntptoms  of  jnsaiiity  are  but  incoordinate  eKcesaen 
folIowing  upon  a  paralysis  of  those  mochanisms  vvhich  normallj  command 
the  cortox.  There  ia  no  diETerence  in.  the  kiud  of  efTects  wluch  disease  hes 
iu  insauity  and  those  which  it  hos  in  talies,  in  niultiple  sulenKOfl,  or  in  a 
lesion  wbich  alTects  Broca'8  convolution.  The  difl*erenco  is  ouIy  one  of 
aituation.  In  each  caee  the  dcfect  is  that  normal  connections  have  failed 
and  movement  passea  by  wi-ong  chanuels. 

We  must,  howevL'r,  take  note  of  a  feature  of  nervous  ti^ue  wluch  ia 
esacntial  to  subconsciouaness.  Next  to  its  canductivity,  which  is  its  first 
and  obviouB  function^  the  brain  is  an  organ  of  retention.  And  retentivene«B 
depends  upon  the  nutrition  of  diHtirentiatcd  structurc,  just  as  every  other 
function  doea.  We  are  very  Uable,  if  we  tbink  uf  our  braius  at  ull,  to  conceive 
only  of  that  function  which  is  engaging  our  attention  fnr  the  moment,  or  of 
our  habitual  activities.  But,  if  memorj'  has  auy  orgauic  signiticance.  it 
implies  that  evcry  eiperience  to  which  we  attend^and  othcrs  aa  well — 
leods  to  a  characteristic  difTerentiiition ;  and  that  the  uieelmnism  of  it  is 
maintained  indefinitely  and  is  functionally  active  to  aonae  extt!nt  ali  the 
tim«.  To  fnrnish  an  image  of  soraething  that  we  eaw  or  heard  an  hour  ago, 
a  year  ago,  twenty  yejirs  ago,  the  brain  must  have  pre3cr\-ed  an  autivity  in  a 
definite  and  appn>priate  set  of  ucrvc-cells  and  libres.  One  must  therefore 
conceive  of  the  iniud  aa  afloat  upon  a  vsat  sea  of  movementa,  of  whit;h  only 
a  Hmall  jjart  comea  now  and  again  into  relation  with  it  and  engages  the 
attentiou.  Here  again  vre  may  revert  to  the  analogj  of  the  telephone,  and 
remember  what  an  ocean  of  vpords  ia  streaming  ali  day  long  through  its 
couutlesa  wirea  Sumetimes,  juat  before  the  eonlacl  is  made  for  you  \vlucl) 
isolates  the  message  that  you  want  to  hoar,  a  hum  a«  of  a  niillion  voices 
vibratoa  in  the  instrument  until  suddenly  the  proper  voice  is  focussed. 
In  the  cortex  a  similar  relation  obtains.     From  iufancy  onwards,  personal 


TNSANITTT 

cxpcneuc€  has  initiatcd  a  million  activities  which  pcraist  inde£iiitely  in  tbe 
braiu.  Moreover,  other  cerebral  activitiea  whicli  are  indepeudent  of  in- 
dividtial  experienco  occur  automaticaIly — inBlinutive  prooesHea  \vljiuh  ure 
the  inheritance  of  the  race.  Axioiu6  ol  Ufe,  lor  exainple,  sell'-e\ident  pro- 
positions  \vhit;li  the  uiiud  uccepts  03  lacU  the  muincut  they  are  preseuted  to 
it,  imply  a  cortk-al  Btrueture  which  was  active  before  the  uccaaion  for  its  use 
aro^e,  just  as  the  act  of  Btickiug  implies  an  autoiiiatic  maturatiun  uf  a  motor 
mechaniam.  But  both  these  activities  which  esperience  initiates  and  tho«e 
wMch  ai"e  inatinctive  lie  huried,  for  the  most  part,  beueath  our  (.'ousciousness. 
They  coiuu  withiu  the  attentioii  ouly  as  occaaioiial  facta,  whcii  cuutact  is 
made  \vith  thein  iu  the  courae  of  a  truiu  of  feelings  or  of  ideas,  or  wheu  au 
outwarcl  Btimuhis  oct-asions  our  notice  of  thcin.  SulHJonpciousneas  is  aa 
vast  and  as  real  as  are  tbe  unbeard,  because  diecoimected,  mesaagea  of  a 
tcIephoDO  8y8teui. 

\V"e  may  compare  this  developmeat  auJ  difforeutiation  of  oerebral 
iiiechanisiiis  to  what  occurain  the  growlh  and  development  of  bone.  Nerve- 
cella  and  libres  luaturate  and  liecomii  difieruuLiated  vtry  luuch  aa  boue  cells 
do.  Thp.re  are  lu  begin  with  \vhat  we  inay  call  centre«  of  c'x;ivbnitiDU — foci 
of  developumiitiil  activit/,  which  are  common  to  tbe  race,  and  \vbo8e  diverst- 
proportions  determino  individual  variations.  For  ciample,  the  centres  of 
vifiiou,  of  heariug,  of  aexual  feeling.  luaturate  autoiamticaUy  at  diCfereut 
tinieH,  and  cbaracter  is  modified  accurding  aH  one  or  other  uf  tbcae  (amougst 
a  bost  of  others)  is  strong.  But  stnicture  is  determined  also,  as  in  the 
skcleton,  by  tunctional  factors.  "VVhat  the  nnnd  attends  to,  that  "vvill  the 
braiu  becoiae  npt  for,  aa  Burcly  as  atross  mouKls  bone. 

The  relatiou  of  t!ie  mind  to  8ub>cansci»usu>!!Bs  haa  been  made  the  subject 
of  inuch  Tinnece88ary  niy8tery.  We  need  achieve  no  new  conceptjon  iu 
order  to  uuderstand  it.  If  we  analy8e  our  mental  processes  we  shall 
discover  that  attcution  to  an  idca  or  to  au  emotion  is  not  dit^ercnt  in  kind 
from  a  simple  seusiitiou.  If  a  tliorn  prioks,  we  are  aware  of  the  piick 
fiimply  aa  »Ufb  witlioiit  tbought  of  tlie  rest  of  our  bndy.  And  atttin- 
tion  to  a  mt-nlal  fact  ia  equal]y  siniple.  We  attend  to  a  fancy  which 
jnmps  into  our  miad,  or  to  a  memoiy,  long  hiddeD,  wbich  something  at 
haod  Buggests — both  of  them  derived  from  subconaciouBness — just  as  we 
uttend  to  a  pric:k.  The  ditVerence  ia  tliat  we  do  not  loc^t«  the  objet^t  of  our 
attentiou  in  the  fonner  čase.  We  bave  not  devek»ped  a  mecbanism  for  the 
location  of  mental  prooeeses.  As  I  hiive  suggested,  ctinscjousness  bas  spread 
in  its  dcvciopmcut  as  each  svstem  atlc-i*  anotbcr  became  the  subject  of 
nervouH  fun^tion.  TVben  at  last  iiearlv  every  jmrt  waB  poasiljle  of  tUacern- 
nient,  the  mind  wae  in  a  position  to  perceive  the  body  as  a  wholo.  But 
there  is  nothing  diUereut  ia  the  pereeptiou  of  one'a  owu  body  aud  the 
perception  of  auy  other.  That  kind  of  self-conaeiousncss  then — the  l»odi]y 
8elf-conBuiuu8nea.s — ia  uothing  strauge.  Nor  ia  it  slrauge  that  we  ahimld 
he  aware  of  nervc  movement  whii;h  is  occnrring  in  nnr  hrain  anv  more  tban 
of  one  which  is  in  the  big  toe.  The  ouly  dillerence  is  that  we  do  not 
locate  the  former.  The  nervous  activity  whicli  underliea  uq  idea  ainiply 
does  not  appear  to  us  as  occurriug  in  any  iiarlicnlar  phice.  Heuce  of  course 
the  diHicinty  of  reolising  that  mental  facta  bave  phyeical  facts  to  correBpond. 
But  the  brain  is  one  of  manj  viscera  whose  nervous  activities  we  do  not 
locatc.  (No  bt'althy  man  locat-es  his  pancreaa)  None  the  lesa  of  course 
the  cxperience,  the  coutuut,  wlueh  accompiLuiea  cerebral  activities,  is  as  real 
aa  that  wbich  we  recugniae  aa  having  to  do  with  a  toe  or  a  finger.  And,  aa 
the  ma88  of  these  uniocated  cerebral  facts  multiplied.  men  and  woinen — or 
at  least  eome  of  them — have  comc  to  regurd  thcir  spiritual  selvee  as  thcm- 
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selvea  and  their  bodies  as  Becondarj^.  Character  or  persoualitr  hna  evolvcd 
ever  sino**  that  tiine.  *With  the  spiritual  asjiect  of  eucli  an  evolution  wte 
have  nothing  iiow  to  do.  Our  business  is  to  reinember  that  ever)'  tradition 
approprkte  to  the  raco  haa  hod  a  uervous  strueture  to  correspond  with  it  in 
the  bniiu  ot"  eatih  itidividcal  who  accepted  it;  aud  so  niso  wJth  every 
personal  esperience.  At  school,  in  the  farnih",  at  tiollege,  iu  the  vvorkshop, 
tra<litiona3  discipline  is  constantl}'  at  vrnrlt,  and  bnt  for  the  force  of  indi- 
Tidiiality,  mouldti  ali  men  and  wotuen  to  something  very  near  a  given 
pattcrn.  And  as  men  thiuk,  thcj*  choose  as  a  rule  the  kiud  of  life  which 
their  trainiug  haa  suggBated,  wilh  just  a  alight  modi6cation  dne  to  the 
personal  equ!ition,  so  strengtheiiing  by  nct  of  vrill  the  force  of  education. 
Ali  that  procesa  siniplj  implieB  a  ven*  detiuite  and  verr  stereotrped  kind  of 
iien'0U3  dilferentiittiou.  It  implios  that  io  cach  individual  the  great  mass 
of  cerebral  activitlcs  hardly  cuuie  into  coutiict  wilh  persoimlitv  at  ali;  and. 
conver8ely,  tliat  tliose  aclivitiea  which  the  mun  selecta  as  appropriate  to 
himaelf  iKKomo  Rtronglj*  integrated.  A  nians  brain  ia  commanded  by  the 
functionEt  to  vrhich  he  devotes  his  attention.  And  such  a  stability  is  to  be 
expressed  physinlnjjically  in  ternis  of  inhibition.  Inhibition  is  a  nervous 
process  whifh  \ve  ali  rbeognise  in  what  we  may  call  ila  focal  forin  in  snch 
mechanisma  as  control  cardiac,  respiratory,  cvetic,  and  rcctal  movements. 
lu  tbese  an  isokted  and  recoguiaable  group  of  celk  and  fibres  coutrol  the 
activities  wiLhiii  their  phy3ioIngical  Bj>J)ere  of  infiuence.  But  the  ]ii*wiesB  ia 
one  wluch  pervjules  the  whole  central  nervous  ey8tem.  Indeed  we  cannot 
underetand  cortical  development  and  iategration  at  ali  except  as  a  Rerial 
evolution  of  nnc  fimction  after  auothcr,  each  ha^dng  a  sphere  of  influonco 
in  which  Bubordiuate  luecbanisms  are  uuder  ita  eoutroL  Aud  in  the 
meelianisinH  of  the  »table  uiind  this  prncesa  ia  one  in  \vhich  every  cerebral 
activitv  which  comes  vrithin  tho  pro%-ince  of  the  intelligence  is  under  the 
inhibition  of  the  ceutres  vrhich  repreaent  persoualitv. 

We  are  now,  then,  in  a  position  to  state  lesa  vaguely  the  relalion  of 
peraonalilr  to  subconsfiousnesg — a  conception  without  vrhich,  or  some 
sulretitute  for  it,  any  general  underetanding  of  eane  or  insane  life  is 
impossible. 

SuIx:onscioiisncs3  ia  that  whoIe  maas  of  cerebral  aclivily  to  which  the 
iniud  doe^  not  aticmd.  At  any  given  moment  that  is  ne^Lrly  everything 
that  is  occurring  in  the  brain.  By  meaus  of  attention  the  mind  handles, 
80  to  ^eak,  one  of  the  brain  tlireada  at  a  time,  or  scveral  in  verj-  quick 
sucoeasion,  docs  something  %>'ith  each,  and  drops  it  again.  Some  parts  of 
BubconsciousnesB  never  come  within  attention  at  ali;  some  conie  onee  into 
it  and  never  again ;  some  are  very  freqiiently  there.  Further,  the  masa  and 
kind  of  subconsciousness  varies  with  cUflerent  coustitutions.  And  it  varies, 
and  the  mind'8  rclation  to  it  varie-s,  wilh  individual  experiencc  and  habit. 
The  esseutial  point  ia,  hQwever,  that  at  t)ie  moment  uf  Kontact,  \vhen  the 
mind  ia  conactous  of  a  cerebrnl  ncti\'ity  (not  loraiing  it),  something  happena. 
As  the  mind  moves  along  a  train  of  thought,  for  esample,  the  thread  of 
cerebral  activity  wliich  it  pursuca  is  not  left  the  same  as  before.  Nest 
tirne  it  comes  into  couaciouauesa  it  Ib  dilTerent.  The  irrelevant  and  casual 
thiugs  to  Nvliitjli  we  attend  we  need  not  now  consider,  except  to  Bay  that 
their  snbconscious  eiistenco  eiplains.  for  example,  a  vast  deal  of  the  8ayinga 
and  doingB  of  the  delirious  and  of  the  insane,  \vho  fetch  forth  from  their 
roccsaes  manv  atrange  and  liidden  aud  soinetimca  horrid  ttiings  with  which 
their  frienda  never  kne\v  tliem  to  be  acriuaiuted.  But  a  great  deal  of  life 
ia  conBi?cntive  and  coherent  and  becomes  wnven  inlo  tho  pei-aonality.  To 
become  concrete,  take  the  commouest  aud  the  avcrage  pen>onality  who8e 
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i[  feeling  and  idea  and  puq)0!)o  concera  thcmsolves  will)  livoliliuod. 

:^lie  fouudation  of  that  iber«  ia  the  domestio  couBuioiisness — wife  oud 
ohildreo,  Che  hearth,  bread  aod  butter.  Far  ihal  thera  is  oertainl;!'  a 
cerobral  machaniam — a  centre  diff\i86  io  form.  but  detinite  in  structure. 
We  have  not  located  it  yet,  but  surmise  that  it  ia  iu  tho  pnc-frontal  rocion — 
the  area  for  tbe  images  of  octa;  for  pentoualit}'  is  deteriuiuetl  bv  its 
erproasioa  of  itaclf — wuat  a  man  conceivee  uf  Iniiuself  as  tloiug  mul  siiving. 
Ali  conflBcutive  esperiunce  then  comes  into  relation  with  the  lunns 
noLinn  of  livelihood.  Froni  religion  to  aillv  pleasiires  the  criterion  of  their 
effvct  upon  hia  position  and  comfort  and  prospccts  is  the  constant  one  br 
^vrhioh  the  man  gauges  ihinga.     And  that  lueana  a  greal  integralion  aa  vreli 

a  great  sprend  of  mechanisma  The  procesa  is  one  whii'.h  occiire  to  some 
degree  in  every  mind,  for  even  the  most  veraitile  have  one  or  a  vcrv  fvw 
Dotions  to  uiiich  they  most  attend.  AU  through  lifc,  then,  one  nctivit.v 
after  auother  is  comiog  into  relation  with  theso  higticst  and  most  central 
mechauiam&  Each  point  of  contoct  mo<)ifie8  hotli.  On  the  ono  hand,  the 
pnmary  mcchanism  is  modilied,  eiteuding  it«  iibres  so  as  to  uioot  aud,  if  ali 
goes  well,  hring  LhaL  otlior  within  it»  sphere  nf  inBuence.  On  the  otlivr 
hand,  the  secondarjr  mechanism  is  moditied  converaelj",  just  to  the  pxtenL  to 
which  it  haa  I>een  sulMnlinatcd  to  the  primarj  centre.  A  sane  and  Bucceaa- 
ful  life  ie  one  in  which  evcry  couscioua  cxpcricucc  cnlarges  the  rango 
and  ndda  to  the  power  of  the  organs  of  {»erBonalitv.  Thu  occaaioua  of 
inaauitjr,  ovur  and  above  the  organic  cauaes  which  interfere  with  nutrition, 
aro  those  eiperience^  which  are  in  conflict  with  the  moin  purpoae  of  a 
mana  life.  To  revcrt,  for  csamplc^  to  the  averago  ixirflODaUty  mostlj 
oonoemcd  with  the  heartU,  the  commouest  occasions  of  iusanity  are  domestio 
fiftlietion.  or  dumeatic  dis{>eace,  or  financiai  troublefl,  or  sociul  dii^grace.  It 
is  friction  which  breaks  a  raan'8  špirit — when  the  circumstftnc«!  of  his  lifo 
tliwart  his  ptirposea,  or  when  impiilses  bred  of  \-iciou8  organisation  or  Wrty- 
w^ud  habits  piill  agdinst  them.  llin  brain  ia  an  arena  of  conflict  butvoun 
aotivitii>»  which  he  has  uiade  hia  own  and  others  whirh  uro  l>uing  forced 
upon  Iiim.  Then,  if  perf»onaUty  is  not  strong  enougb  and  purjiose  fftils,  tho 
attention  becomee  cng^od  vrith  the  irrelevaut  and  pcrhaps  tho  iniane 
things  of  a  subcoosciousucaa  that  ia  witliout  rational  (Uroction  or  supreme 
govorument. 


U.  Inoex  of  Mental  Fokctiona  and  Svmttoms  op  tiieib  Disordsr 

It  is  a  very  doubtful  quc8tion  if  pflyc!iology  can  ever  become  vory  »cicntific, 
and  if  the  kuuwled(^e  uf  the  physiolQgy  of  meutitl  proceaaufl  can  cvor  lw 
exHct.      The  chief  uillicultj  in  the  way  is  that  anaIyHi8  is  futile.     Tlie 

^lidarity  of  the  mind  is  too  great,  the  brain  is  too  compaut,  to  admit  of 
:tion.    Henco  ali  attc*m[)ta  U>  descritie  the  facultieo  uf  the  human  mind 

'are  misleadiug.  and  cvon  dcacriptiona  of  particuLir  proceaM.'B  are  rurcly 
OOnvincinK-  itut  some  »ttempt  nmst  be  mude  to  indicutu  the  ui(wt 
im)iorliiiit  aai>ect8  of  mind,  or»  as  phyBioianB  ahould  n^gard  Ihcni,  thu 
meutal  functions  of  tbe  brain.  Ercn  if  our  deacription  uf  them  fuiU  of 
roality,  it  is  stili  easentiiit  to  uote  certain  kiuda  uf  proo<«itttii  whicb  one 
ahouM  babitually  oluierve. 

iKuTiNcrm.— An  tn^linot  ia  an  autnmatie  activitj,  tbe  ooinman  inheritnnce  o( 
tlie  mca,  imulc  rnanifnat  in  anproprtAte  luovementji,  and,  in   iui  tuKlirr  fontio, 
mUi»r(l    iii   npiintprinlr  fpciingm.      Initincii  for  vital  movetnonU   an>  fniniliiir. 
One  nevti  not  Hnunit-mu.*  iheu.    Rot  eomparsbl«  to  them,  at  l«uut  in  t)i<-Mr  |)liyHio 
logical  aapeoti  ar«  uUitir  le«  elemeatary  tnattncta  which  nbaerv«  a  »ucial  fuuciiun. 
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These  »Iso  betokon  ao  innato  developmcnt  which,  m  everj'  norraal  brain,  is  more 
or  less  mature  Ijefore  the  occasion  fur  their  luanifestation  arise-s,  altliough,  as 
Al'wayA,  practicp  makps  thf^m  more  perfect,  An  eniiineration  of  these  mu.st.  neods 
bo  arbitrarj  and  ineomplt^t<> ;  but  we  maj-  noUi  those  of  wliieli  w«  most  cominoDly 
have  to  obBerve  the  failuro.  The  instinct  to  prolong  one's  o-srn,  lif«  and  to  Ruard 
against  danger  cotites  first.  An  arrest  of  its  develoument  constitutes  the  predis- 
Ix>sition  to  suicide,  whifh  is  uften  hereditary  -  anu  IioiniL-idal  tendencien  mark 
tbose  who  filil  of  the  instinct  t«  rosp#':ct  tli«  health  and  Hfe  of  oth«rs.  Tiiin  and 
discomfort  are  gouerallv  thu  occusiuu  for  thuir  aclivu  uiauifetilaliun.  Thu  noniial 
man  is  so  coustituteti  thut  priiu  and  discomfort,  or  ihti  knoM'ledge  of  theiu,  prompt 
him  to  alleviate  lliein.  Mutilation  of  oiicself,  st-trvation,  and  the  niany  aegrees 
ot  disregard  of  pain  and  of  difioomfort,  ali  vei-y  comnion  in  JnKanity,  l>etoken  ati 
itnpainnent  of  tho  life-preserving  instiiipts.  Th«  niating  instinct  is  another, 
wboBe  arrests,  or  exce&s,  or  perversion  ko  conimonly  appear  as  sjf^ns  of  cerebral 
diaorder.  Next  in  impartance,  perhaps,  comes  a  (;roup  of  instincts  which  vre  may 
call  tlie  doine^tic^inatineta  which  ha%'e  developed  in  rehition  to  familv  lif«:-. 
^Vbatever  happfus,  the  instinct  stili  [loriiists  »•hich  atta<;Ii»ai  ua  to  our  owu  follt;  anj 
few  8yuiptoui9  of  meutnl  disordur  are  so  li-agic  us  that  jiervcrsion  of  the  strongest 
of  the  doiuestic  instincts,  the  materual,  »iiich  culminatcs  in  infauticide.  Goiog 
beyond  the  hearth,  the  step  is  ea.sy  to  that  instinct  whicli  prompta  men  to  get  on 
in  tlie  wor]d,  and  to  that  other  which  enjoina  uuon  us  to  ACek  the  comptinv  of  our 
feUows,  and  to  oam  their  favour.  Dejjarturcs  troni  these,  or  exwssea  of  tfieni,  are 
ooamionly  to  bo  noted  in  disordercd  niindv^  And  histly  among  tho  sofial  instincts 
we  must  take  note  of  a  patriotic  instinct,  the  highcst  p^rhaps  of  ali,  for,  akhough 
we  may  conceive  a  cosniopolitan  ideal,  v.e  can  s(flrcely  be  fiaid  t^  poRse-ss  a  cosmo- 
politan  instinct,  Th«  rare  for  oiir  {■oi]ntry  and  for  oiir  race  ia  certainly  inhred  ; 
and,  thouph  we  do  not  often  havn  occasioti  to  not«  a  failure  of  it  as  a  sviuptom  of 
ftctual  insanity,  it  is  intcrosting  to  oba<!r%'e  iti  hQw  many  unexpected  t^uartere 
recent  events  have  made  evident  the  dcfect  of  it,  Thcre  stili  remams  the 
religiuua  instinct,  tho  instinct  to  reverence  and  to  wur5hip.  which,  »hatevur  we 
n)ay  think  of  ruligiont;,  is  the  subjectivo  l>asis  of  tlicni.  Tliat  io»tinct,  as  every 
ono  know&,  ofteu  tinds  abuornial  e\pre*ssion  in  disejL£o  or  fulls  into  aljeyance. 

It  were  ©asy  to  inultiply  the  JnslinotJ*  and  to  retine  upou  them,  but  those 
enumerated  are  BnHicient  to  suggest  tlie  otherB.  They  constituto  the  foundations 
of  vrel^jrganised  hrains.  Any  lack  of  them,  any  pei-version  of  them,  any 
eKtravacance  of  them,  lietokens  disorcler ;  and  in  gau^ing  hiK  pat.ientji'  niental 
health  tne  physiciaQ  must  take  eareful  nifte  of  them.  And  let  me  i-ei>eat  for  tlia 
hist  tinie  that  we  must  conceive  of  a  do%'elopment  of  mechaniiims  to  correspoud  to 
aH  of  them,— a  inaturation  of  cells  and  libres  which  represent  them,— and  a  sub- 
oonsciuus,  occajsiunal]y  conscious,  activity  in  these  insti  netivo 'cen  tres.  Those  aro 
the  prinaary  points  of  corubralion,  uo  to  speuk,  whuse  autoniatic  uctivity 
determines  per8onality. 

IxTEKE8Ta  Asn  Tabtes  can  be  more  suniniarily  dismissed,  for  the  reason  that 
they  are  moro  varied  and  less  universal.  But  it  wilj  be  obvioiis  to  any  one  who 
haa  wttt<:hed  the  development  of  diildren,  or  who  has  thnught  of  it,  that  innata 
cerebral  organisatiou  determines  to  a  large  exteut  the  preferencea  of  the 
iuUividuaL  There  can  be  no  duubt,  for  e^umple,  uf  a  »pecialised  lesthetic  taste 
it)  sttme  cases,  of  an  innate  greeil  for  rich  colour  or  fine  form  or  ^ood  sound.  A 
uscful  observatioD  has  di^tin^^uished  bctwiH'n  thu  car-minded  and  the  eve-miudetl 
^thoae  vrhoso  bralna  have  the  aveuues  of  Ueariug  or  of  visioii  spec:ially  activc ; 
and,  more  conimonly,  we  have  to  obser\'e  practical  tastes — an  intere»t  iu  niakine 
music,  or  in  producing  oolours  and  forma,  and  various  other  uutward  nctivities,  of 
whieh  tho  love  of  &iKirtji  is  perhap«  tho  most  usuat.  In  a  wfill-balaneed  niind 
esthetic  interests  are  well  blonded,  i)ut  tho  nornial  developrnent  isalways  towardg 
practical  pursuits.  Short  of  the  grosšs  defects  of  %-iRion  and  of  hearintr,  and  the 
^roas  motor  failures  with  which  we  are  alt  familiar.  slighter  degrees  ot  defective 
mterestu  aro  often  to  lw  notcU  us  cliaracterisin.K  bad  brains ;  and.  jji  inBanity, 
inquiry  alwav3  oHcits  au  account  of  a  changc  in  tlie  pucient  s  pursuits. 

UcMOUB,  Tempeeament,  and  UisPOSiTiON.— Theso  constitute  stili  anothei-  kind 
of  innate  cerebral  charact^ristics.  The  day  of  tempe  ram  fnts  is  past.  Hut  we 
have  stili  to  note  tliat  mjLny  peoplp  fail  of  that  g(Kw]  huniour  with  things  in 
general  which  is  the  good  fortune  of  a  healthy  brain,  and  tliat,  in  active  dist^ase, 
an  extravagant  optimism  is  common.  So  far  as  is  knQwn,  good  hnmour  ia 
det«rtnine<l  by  a  right  proportion  of  exi»en(Uture  and  revenue  of  energy.  It  ia 
wheu  thu  brain  has  enough  vitnUty  and  to  sjjare  for  aH  the  calls  niade  upon  it, 
and— what  is  apt  to  be  forgotten— whcu  it  is  uUowod  lo  txpend  itn  surpliu,  that 


INSANITV.  ITS  NATUEE  AND  SVMPTOMS 


333 


^od  hamoar  comes.  And  temi>erament  is  determiiied  by  tite  prevailinjr  humour. 
Tho  term  distiositiun  uivrely  indicatvs  the  espre&aion  o£  UmiiK^niitient  or  o{ 
humour.  It  siguiliui  gouerul  feetiiig  m&do  manifest  in  coiidact  -  boiihomU,  kindli- 
ties«,  t-olemnce,  or  surlinesit,  sourness,  moroseness,  lio}K'l&$saess,  as  ezpreased  in 
oonverse  witt)  our  feUow&  In  ali  di^ordei-ed  stnt^s  o(  hrain  the  disposition  is 
cluukgivl,  tliough  nften  pleasanilv  as  in  tho  eAT]y  &XAa^c&  of  niania. 

.Sknsh- l'ERfKiTioN.— The  fonctions  to  which  aliusion  tios  been  made  are 
functions  in  which  tlie  innnte  constitution  of  the  bmin  is  obviously  of  the  first 
iuiportHticf— functioas  which  dejiend  ujMia  tht^  original  ^italit}*  of  it«  pArta.  And 
il  Iti  stili  truu  of  ttiose  whii.'h  vre  uru  about  to  vonuidur,  that  dtiveluprnent^  up  to  a 
oortain  poiiit,  prt^cedes  ctiJerien^-c  But  exporience  iiow  play«  a  uiora  ouvious 
part-  li  the  eye  'i»  not  filk-d  with  B«eing  or  llie  ear  witli  he^riug,  it  is  stili  truo 
thnt  fiense-perception  is  a  function  or  group  of  functioim  u'liieh  dcpends  very 
lorgelj  upon  exp«rienco  for  its  davelopraent.    And  thesc  functions,  which  we  are 

<  too  apt  to  regard  in  tlieir  pritnar^  aspect — as  inen^]y  sub^rving  sons«  impressions 
—fumisli  very  ]argely  tbe  data  ot  intellifience.  \Vp  tlunk  nnd  feel  and  act  after 
we  have  seen,  hearid,  tasted,  imelled,  and  Landled.  Wo  muKt,  tlierefore,  oonceive  of 
ench  seniK)ry  tract  not  in«rely  as  developed  in  relation  to  tho  objects  to  vhich  it 
oliviouAly  rufers  but  as  voven  iiit«!  uU  the  nifolnmisius  of  tlic  inti;lli}ience.  To 
ooaoeive  the  uervou«  basis  of  miud,  wt^  ntuHt  think  of  im  e^tetisioii  iiito  tho  meutal 
Areos  of  thoM^  iuiH.-lianii)iuji  vhtch  we  commonly  as«x-iat«  witJi  acta  of  &imple  obser- 

^Vatiou.  The  visual  iiy8teni,  the  .-luditoni*  system.  and  ull  the  other  8eusory  8yat4>mB, 
I  enential  element«  in  tJie  fratnen-urk  uf  intvllipcncc.  And  in  tliat  conception 
inust  include  tho  vuHHjml  tmcts  who«i*  activttJes  in  hoalth  do  not  obtrudo 
tlieniscivcs  upon  thr>  iitlcntion.  Theoviirv,  tho  henrt^  tho  intestinc«,  are  intiruntoly 
related  8enKonly  wiih  the  niechanisms  of  feeling,  and  cunstitute  a  large  aroa  of 
•ubi-ontcinusneM.  DiHordem  in  aJl  theM  realms  are  faniihar — panvsthesias, 
illuHiona,  hallucinatioiift.  SituietiiuN  the  disordered  itctivity  is  high  up  aaiong  the 
jnental  niechaniiiina,  »^motimes  in  what  is  usuallr  tenued  tho  son8ory  aroa,  and 
•ometimes  i>eriphcnij.  It  is  not  ii.l«vay3  eusy  to  (liseover  the  extcnt  of  dnfoctive 
feensattoD  in  laental  ca«cjš  but  tlieru  arv  fen-  in  which,  if  the  phy8iciBU  soek«  for  it, 

''ho  will  not  lind  šotne  distur)>anct«  of  funelion.  (It  niay  bo  not4.'d  heru  in  nossing 
Ihst  tliore  aro  (X|ii»lly  intioiatc  nnd  elaborat«  relntioiis  between  tho  uieiitu)  areos 
and  the  motor  tnictt  Aoti^ntios  in  these  connections,  howevor,  aro  chte)1y  out- 
irard.  nnd  disorder  is  more  likely  to  gpread  froin  niind  tovards  luu&clut  than 
Oontrariwi8e.) 

Mkmokv. — One  of  the  prime  charaoteristics  of  bmin  as  an  organ  of  intellt- 
ganoe  is  the  fact  that  it  retainit  a>uic  kind  of  image  of  the  iniprcsKtons  vliich  it 
receives.  This  function  of  retention,  thougb  most  obnous  in  inemory,  in  imnlied 
in  ali  meutal  prucesses  ;  or,  in  othcr  words,  memorv  oomes  into  evory  act  of  the 
mind.  As  hms  been  sai<l,  attentive  obscrvntion  ooes  soiuething  to  strengthon, 
that  is,  to  mHk•^  moro  farile-,  ttn;  iinages  vhieh  tho  brnin  Mtvrci  ;  for  attentton 
g;oneraUy  impltes  tliat  we  are  n<<.soctatiiig  the  inipreHKion  of  tho  uioiucnt  with  some 
train  of  tliought  or  feeUng  vhirh  in  more  or  less  habitual.  But  we  do  nut  l(now 
that  attentinn  doett  more  than  that.  Prol>ably  ali  impresAions  which  reaeh  tho 
breio — and  they  aro  innumArable— have  their  characteristic  efleot ;    but,  if  not 

'AMociated  frith  peraonnlity,  go  to  svrel\  the  nuus  of  subconscioasness.  Tlmt  tliis 
is  so,  is  ftuppnrtiHl  by  the  fncts  of  delirium,  in  whirh  the  hmin  reprodaoM  in- 
nomerable  thingri  hojtrd  and  scmn  vthich  hiul  lain  uuitu  without  the  volantarv 
recoUvction  of  the  (miiont.  It  is  indecd  doubtfui  if  the  bmin  e%'o!veH  tnunn 
material  fur  eoneenlionii,  thou^li  the  proccss  is  not  iiieomprehenaibln.  More 
likcly  the  dow  t-ombinntioDM  whieh  oceur.  for  oxampk%  in  droftius  and  in  aetive 
imauination  —  new    jw:-enery.  nt'w  incidt^nt,  n«w    |>erKOnahty  —  aro   diiolly  eom- 

founilitl  of  iinoges  li.ihi^d  up  from  subconsciousnoss  aud  stnins  togethor.  But 
he  proiiucUi  of  reteiitiiin  are  more  orderiy  asaooi&tad  in  nitiuna)  meinury.  And 
wo  niost  observo  a  fact  vhich  cx>meM  oecond  only  to  releution  in  it«  import- 
I  to  diAraoittr — that  aach  stiniulation  of  nKicImniso  {short  of  fntigue)  inoreasos 
bcilitj.  Practice  makes  pcrfect :  fatnilinrit^  deepens  impromions  ;  re|)etitiou 
/atrengtiionFJ  n)emory.  A»  I  have  sald,  any  retained  unage  whirh  ran  be  raoalled 
^prolMuiIy  implies  a  meclmniMu  in  wliich  there  is  oonstant,  though  Hubconscious, 
,  Aetirtty.  Kiit,  iK<rIm|n  for  wnnt  of  reno»i^  impulse,  these  eitrn^ila,  it  may  Im, 
^  ienmaa  and  vvaae  ;  whde  tho^ie  habitually  augineated  byrestimuUiion  are  perjMtu- 
,  Med.  And  the  meohanisnis  can  be  no  other  timn  tho  ume  mechaaisniA  priiiinnly 
I  «ODoeraod  in  porooption.  or  perhap«  an  lutension  of  tbom.  To  Icato  a  far  t  and  to 
'-reoalt  it  imply  verj  ooroparable  prooeMes. 

UiOerent  degriMM  of  BnocUtioo  nnd  of  repetJlion  chamcteriae  the  diitinotioD, 
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usKrful  to  tlit:  pliy(iii.-ian,  bctvvcou  old  fact«,  rcoent  facU,  and  pcnuHiient  focfcs.  In 
inveslipiitiiiff  a  patient'3  iuemory  w(i  try  to  discover  Iiow  lar  lic  c«n  recall  the 
iacU  ot  yest^cdfty,  or  the  fiicUt  of  tf  n  yeArA  ago,  or  again  »  fact  wliich  hus  betfii  ali 
along  the  same — as,  for  exai»ple>,  tlio  Quecti'f<  name,  ttie  dato  of  WAterloo.  or  uliore 
the  Diihy  Mo&es  wa&  fouiid.  In  ull  mental  disoi-ders  there  m  Home  impairuimit  of 
this  function,  and  in  a  few.  e8pecially  in  alcoholic  aud  in  dehrions  iniuinities,  Ihe 
defect  is  quite  characterLitic.  It  is  chieny  in  dUeaee  that  we  discover  aUo  tli« 
importance  of  the  ohservation  of  tliree  plintMrii  of  memorj" — ret<?ntion,  rec<ille«;tion, 
aml  recognitinu.  Defucta  u£  tliu  tirst  of  Uiestoloucan;  practically  unrecognifuihle. 
But  it  is  vcry  caaj  to  dulect  defecU  of  recolleetion,  as,  for  exuiiiple,  in  a  patient 
who  olwer\'es  and  clearly  apprehends  a  fact,  j-et  five  minutes  latur  cannut  re4:all  it. 
And  of  reoognitJon— the  function  whereby  we  recognise  the  recoUection  as  tho 
thing  we  have  been  tuseking  for — disordeni  are  conimnn,  and  most  obviouH  in  caseg 
charaoterised  by  mistaken  sense  of  identitiea.  A  very  intere&tine  plienotnenon. 
most  faiiiiliar  in  tho  seiiile,  is  an  extr«.vagRnce  of  recoUection  which  we  mtiy  cali 
reminiscence.  The  jijitient  liv«s  aud  luoves  in  Boenes  of  lifty  years  ago,  tbe  atteu- 
tion  dwelling  unon  imuites  whlcli  uiuy  Imvu  lain  subt-onscioua  for  halt"  a  lifptinie  ; 
aud,  in  minor  Jegree,  itii'  procL-ss  is  comruuu  iu  umriy  disoi-dered  brains.  I,astly, 
we  liavo  to  iioto  a  verv  difficuit  function  —  prospective  iut-ii!ury,  the  ability  to 
romeniber  forwui'd9.  Tliis  function  is  on«  closely  n^lated  tu  pui-posa  tind  inbentJmi, 
and  18  very  commonly,  and  often  ejirly,  disturbed  in  nieutal  di«onlera.  Tlie 
inab0ity  of  the  insaiio  tu  carry  forward  their  plaiis  is  often  more  notable  than 
their  disiibility  in  uoneciving  thora. 

Thocoiit.  "l!rrELt.ir.ENcK,  UoMMON  Bkssb,  BELiKFg.— Tlie  fact  that  so  few 
people  cau  real]y  be  said  to  think,  taken  with  the  av^rage  ainountof  level-headed- 
ness  and  8agacity,  and  tlie  avBrage  ainount  of  proper  conduut,  speuks  vulumeg  for 
the  suhoonscious  activitio«  of  broin.  In  tlie  rational  si)Iiere  common  M-nse  is  to 
knowledge  what  the  doniestic  inatincta  are  to  the  aflectionn.  Most  of  tlio  sngacitr 
of  the  avcrage  peraoii  is  innate  or  intuitive  knowledffe.  and  not  the  fruit  of  logic, 
This  iuiplies  then  an  ubunilitDt  activity  in  nervu  uiechanisma  which  autoinatically 
determiiie  opiniona  and  boHcf«.  Thought  indtiod,  in  it«  elaborate  niodes,  does  not 
oftcn  call  fur  invustigatioo  in  niontal  disorder.  It  is  a  delicate  process  vhich,  in 
those  who  have  praclised  it,  disappears  very  early  in  disca«c.  In  its  place  we  havo 
to  not&  on  the  one  hand,  prematura  inferfnoes  and,  on  the  othor,  extravagant 
imagimnfi:^,  bath  aliko  due  to  an  aliej-anre  of  cni-rectivo  juclgnicnt.  The  foi>]ish 
and  the  delud«d  Hpem  to  ac«»pt  hlindly  alinost  any  opinion  tliut  thoir  braiii  »iprves 
up  t*)  them  ;  and  that  this  dinorder  is  a  product  of  Hubconsciou-sne&s  is  tt-stifi^J  to 
by  tlie  fact  that  theso  people  invariably  prefer  their  own  esplanation  of  thiiigg 
ralher  than  any.  howEVer  plausible,  suggested  by  an  outsider.  The  physictaii, 
if  he  tries.  wUl  tiud  it  hard.  and  haitlest  in  the  inoat  deludcd.  ta  Bubstitute  one 
insane  bulief  for  aiiother  iu  Ihe  tniudof  his  patiuiit ;  those  mentally  disordered  aro 
nutoriou»ly  not  uuionable  to  suggestion,  DeluRions  tlicn  ure  gencnilly  intuitivo 
products,  although  t-ireunislantial  factfl  mav  later  be  adduced  to  support  them,  and 
aro  similar  in  kind  to  the  imi>erativ«  ideaa  whirh  we  call  obsessions.  In  obsession, 
the  brain  prpsents  nftrsistently  to  the  miud  an  idea,  often  quit«  irrelevant  to  the 
reKt  of  the  patiHnta  life,  but  eventua]ly  touching  his  per«nnality.  Tliese  phe- 
nomcna  parUy  indicate  a  disordered  aclivity  froiu  wliich  some  iinaginativt?  opinion 
risea  into  oonsciousness  and  doininates  it;  but  tliey  beUiken  dimiuished  ratiier 
than  excessive  thinkinr.  It  is  tho  function  of  corrective  judgnient,  tlie  ability  to 
weigh  the  facta  carefuffv  before  coiuiug  to  a  conclusion,  whirh  is  at  faulu  ČlulU- 
bility  in  a  verv  comuiou  feature  in  persons  w[io  are*  of  tliL'  innane  diathesis  ;  and  a 
senso  ot  proi»ftbility  is  conspiruousl^  lackiiig  in  tli«  insane.  These  defects 
obvious!y  netoken  a  waiit,  or  an  impairmentof  comrnon-setiKO,  Shortof  delusinu, 
the  practitioner  will  ofutn  ol^erve  ntinor  failnre«  of  this  kind — facility.  opiniim- 
ativeness,  extravagantexpectaiion— due  to  an  exhau8tion  of  judgmuiit,*an(l  likelv 
to  be  followod,  if  not  correctedj  by  positive  delusion.  Quite  as  often  also— and 
this  is  important^ — we  oliserve  m  the  unhealthy  mind  peritiatont  confusion  (»ee 
lal4ir  under  Confusional  Insunity).  Iii  ono  m-tiise  CTmfusion  is  noriual  to  ali 
thoughtful  minds  ;  it  charucterise^  our  state  iu  reganJ  to  every  qucfition  concern- 
ing  which  our  minds  are  notmadeup,  and  the  more  thoughtful  we  are  the  leHssure 
wo  are.  Ilut  conf  usion  in  the  insane  v<!ry  often  refers  to  things  \vhich,  in  the 
Eann  niind,  aijniit  of  no  quention.  It  is  f^ssential  to  nif-nt^I  sUbi]Lly  tliat  we  shouhl 
take  a  great  d«a,l  for  grantetl,  that  we  should  assunio  that  what  everyboily  believes 
is  true,  that  we  should  coDtinue  to  hoLd  beliefs  %rhich  we  have  proveJ.  Any  of  aa 
would  beconie  piiinfulLy  confused  did  we,  os  theae  people  do,  entertaiu  suriuus 
doubt  as  to  whetl)er  tliut  is  rually  Wedn«tday,  whether  it  is  wi.se  to  put  on  unea 
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boota.  whRther  fixtd  is  licaltli^  or  poi<w>nnuE,  vliether  we  can  nr  cannot  do  without 
'breKtliiiig.  Suoli  are  thc  failurf^  oi  coininon-sense  faniiliar  in  mt^ntal  disorčier, 
p  and  this  pei-plexity.  in  a  luinor  degree,  cJmrjicterisea  iiiany  filiRht  ftfleotions.  But 
iBome  olj^ervers  make  the  mistake  of  assuniirig  that  pAli«Dts  are  confused  because 
thcv  Laik  confusion.  Deluded  penons  are  uut  real)y  coiifounded  ;  on  Uie  oootnu^, 
foolish  acsunuice  is  aucb  more  obvious  in  tbo  insanu  tban  confuaion  is.  Doubt 
ts  charActerisiic  of  le»s  gi-ave  disorder. 

FSBUVa,  Emotioss.  Affrctiosa.— The  term  feelincr  is  best  eonfiued  to  the 
t{mnle  staten  of  pleasure  and  of  pain.  It  AttiU;h(*A  noriuallj,  0»  vre  ktiow,  to  certaln 
kimiH  of  ex|>erienca  to  ccrtiiin  iduitL,  and  sentimeiit«,  atid  emoLioiiA.  At>  tias  l>eeu 
uid,  the  absence  ot  distreas  or  diiioamfort  betokens  a  ner\'ous  activity  for  wluch 
th^  brain  has  siitticient  energy.  Ho  soon  as  tatico  occura,  whetlier  from  over- 
«xerciao  of  the  brain,  or  becauiio  it  U  ill-nuuriMhed,  piun  arrtveii,  and  the  patient  is 
depraued.  Thm  evon  thi'  ex[>urieuces  which  can  eouiuiuuly  lw  couiited  on  to 
give  pleasure  fuil  of  that  elTcct.  Bad  »pirit&,  a  dcfeetive  capacitv  for  etijoyuient, 
aro  anionffst  the  comoioDest  signs  of  mental  disoriler,  and  call  for  treutnient 
which  will  proiuoto  regeneratioii.  Tn  some  casea  faligiio  indncoh  the  patieut  to 
dwell  upon  lii?!  own  misor;,  and  melnncholia  superveneK  ;  or,  if  Helf-control  whoUy 
^fiuls,  he  tako8  to  oKtravagant  conduct  and  beoomes  exatt<ed  and  nianiarni.  In 
lDany  cases,  notably  in  gent^ral  p<iraly8is,  there  is  no  p<«riod  of  depression  of  j^raater 
aniount  than  i«  ooniDion  in  sanu  nerson^.  The  joy  w)iich  supervenos  in  roania 
and  in  general  j>aralyAi9  is  to  ne  altributed  to  the  al>eyance  of  fatigued 
n)ei'hani?«niK  and  to  the  artivity  of  the  Insii  wontcd  ctintres — ihnse  wbich  subserve 
inuiRination,  und  the  sensory  and  tbu  motor  areaa. 

r  eelin^  Kttaohe,s  to  ali  emotion  and  in  charactcristic  tone.  Speakiog  n)Ufrh]y, 
euiotioni«  which  udd  to  the  possibiHtieH  of  life  are  plea^urable,  und  those  which 
rtake  froiu  them  are  painfu!.  iiopc  and  fear  are  types.  Fhy<iiolo0it:ally  con- 
sidered,  Iio{K!  open«  out  uvenues  of  aotivity  ;  fear  closes  tbetii.  And  tliese  states 
I  aro  in&tinrtive,  and,  in  some  degreo,  universal.  We  cannot  fnil  to  noto,  bowovcr, 
l-great  ditlerent^es  in  indlnduals— tbat  some  arp  instinctive!y  prone  to  hopeful  and 
:  Othent  to  fearful  emotion.  And  «'0  obKer%'c  )iW>  changca  in  individualn  vhirh  be< 
'  loken  impending  or  actual  disorder.  £xtravugance  in  either  diroction  is  liad,  but 
Hbio  uahBalthy  are,  as  a  rule,  fcurful. 

[  Atfections  are  cultivated  tnstincts— instiucts  for  people  and  for  tliings  vrhich 
^have  becODic  elnlmratcd  by  contact  witb  them.  Ana  here  again  wc  uust  note 
diHerences  in  individunis  a.s  weU  ii5  clmtiKes  in  t)m  itidjvithinl.  Heru  ajao  tba 
olKiervution  is  ruiiKhlv  nound  tliat  pU>rLSiiitt  betokeiiK  a  henltl>y  niJnd.  In  the  more 
i»nne,Iiketiex«»-ddisliKe5,  hntredsarefew  and  frieni-ilinesscomutou.  sympalh.vshould 
oatweigIi  aiitipathv.  tolerance  eiccee«)  criticiHni.  In  the  iinhe-althy,  the  Imhinuo  is 
the  otliar  wAy,  an({  in  mentjvl  rliAorder  the  atteciions  are  gravely  assaii*>d.  Sus- 
jHciottanMU,  nnti]iathy,  loathing,  angi>r.  MUi>4>raede  even  vhat  wore  stron^  aflections. 
And,  on  the  other  hand.  per»ojw  not  nonijaIIy  affectioiiato  inay,  wht'n  intoxicated 
with  thoir  inaaiiity,  fall  lu  love  with  al)  and  sUDdry,  see  nuthlng  auiiHS,  dot«  upon 
objectB  altnoflt  vile. 

Uabit,  Impplsjj.— On  the  outvai-d  si<le  of  tnind,  in  the  realm  of  conduct  which, 

os  has  been  snid.  Inrgcljr  di»t«*rii)ines  penionalitv,  habit  inust  U'  our  first  c»jniiiilera- 

UoQ.     Its  persi^tetire  is  determined  hy  that  fact  a)»ut  nurveit  which  ve  noted 

.under  the  subjeut  of  oieiiiory,  that  stiniulation  of  mftoltnhismt  Inrn^ases,  up  to  a 

Peertain  point,  their  facility.     What  a  uiau"K  habita  will  be  i«  obviou»ly  det«rmined 

to  A  large  exteiit  bv  hia  instincts  and  taates,  but  not  lens  by  hts  tucperienco  and 

(wpeoiany  by  his  ediication.     In  a  sane  and  well-onlereil  life  habita  are  psrt  of  a 

«yinnu'tricjirTi-hole,  tit  with  general  ronception«,  and  donot  interrupt  or  impedethe 

e^'en  tcnnr  of  n  man'.<t  wny.     ViciouH  luibit«,  un  the  utli^r  hnnd.  are  rubelhoiu  and 

out  uf  keeiiinK.  failof  theinansgenerni  ap|in>vnl,aiid  >ioeng)>nih.*r  \m\u.    Eveii  in  the 

well  tn^havM,  di»yiTlerly  or  uiiri.'l"tvd  linhit^  nmv  It"  s*  w)uri:*  of  niuch  worry  ;  and 

there  i  M  trn  ronimout-r  hO(iri.'t' of  mental  mivrhief  than  tlie  cnti&tanr  knowledgo  of 

hiu  of  life  that  are  in  dihcoril  with,  iHThapi  direLMly  subver&tve  uf,  the  whole.     It 

is  a  tniisni  to  lemark  hov  ea«)ly  habiiJi  ari!  furtii««l.  and  here  wc  have  tu  not«  tlie 

I  eonverve  nt'  wh'\t  has  lieen  snid  about  iiistinctH.     \Vtiile  it  in  true  that  Huboousciiiua- 

[uma  Diake-i  ((reat  contributionH  to  niind,  it  is  miually  true  that  n  great  deal  of  our 

[n*niunAlity  ttitika  into  n^bconiciouHncHjL     Alniooi  tu  Mion  os  vre  liave  thoroughly 

'^Imrnud  anything  wo  cesao  to  \k  vividly  fori»<*ious  of  it,  tliiugli  we  can  iterhn|n  at 

will  niakf*  r<tninrt  wilh  it  agnin.     And  lUit  pnjo.*«  of  hubtt  iiriplir*K  that  vast  nuni- 

b**ni  i>f  inis-lianisniH,  wbii-M- 'trpnntMitiuii  (*anie  ini.'!  exintetiep  under  our  ilirrctiont 

fatl  into  a  pl/ut?  tn  auUijunoiouAiittM  in  reUtion  tn  al)  die  othera.      In  »anity  (he 

vitality  of  thune  dubconaciou^  luochauiAina  which  wo  havo  chOM>n  excoedA  that  of 
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otherB.  In  rlisorder  the  liiemrchjr  is  difiturbed  by  thfi  excess6s  of  eentres  not 
c!oBPly  assofiiat#<l  with  consciou«  purpoBft.  A  nian'8  brain,  tfien,  is  strengthened  hv 
ali  habit«  which  ai-o  consciouslj  related  to  hi«  ^enerai  purpose  and  approved  ot. 
\Ve  aLi  knon*,  and  there  is  no  need  to  elalmrats  ui>on  it,  vliat  kiiid  of  hatiita  make 
for  luental  health.  We  taks  it  ah  n}uglily  true  tliat  avurago  hubits  are  uormal, 
and  are  justifiud  in  scrutmisiiift  ti«;  irrcgular.  Far  more  useful,  bowever,  than  e 
compariaoa  of  one.  persou's  Imbits  witL  tliosc  of  auother  is  tlio  obsoi-vutiou  o£ 
change  ia  the  individual.  Aud  it  is  a  curious  fuct  tliat  niental  rlisorder  is  (?0Der- 
aHy  »ssociated  with  a  change  from  the  correct  tovards  tlio  disreputahle.  It  isDot 
oft^n  that  onA  iti  aliinii^t  by  an  aoonsb  of  propriety  in  a  patieitt.  Kutuny  change, 
€isiweially  in  adult  life,  is  notfiworthv.  In  the  insane  it  is  ramarkablo  hov 
great  is  the  departuro  from  the  wonted,  and  that  often  without  any  apparent  con- 
sciotis  inipulse  or  inti>ntion. 

Reaarding  insfl.nity,  a«  we  must,  as  a  subversJon  of  aolf-direction  and  the 
asceauancy  uf  disot-dured  nervc^,  impul:iL'  buconics  vcry  iiuporUiiiL  But  the  facts 
rt^ardiug  inipulsf  are  so  obvious  that  we  nced  not  dwell  upou  tlieui.  It  in  cuuuah 
to  rovert  to  the  possibilities  IhiLt  lie  under  the  surface  of  the  human  brain.  In 
any  of  the  metrhanisms  to  vhiuh  w©  liave  referred — ineclianisms  which  in  sane  life 
are  subordinatM  to  a  general  nurpose^ — an  eicess  of  activity,  ocra^ioned  by  illness 
and  the  failure  of  the  normal,  inay  spring  an  inpulse  upon  the  unwary  mind. 
And  such  imptilses  are  as  strong  as  tliose  vhich  are  occasionetl  bv  nonnal  con- 
ditions  and  which  eat-n  tlie  Diind'.s  approval.  Aiid  so,  in  vai-ious  insiLiiitics,  but 
e-tp«riaUy  in  alcoholiRin,  and  in  the  tnsanitie-s  of  the  degenerate,  an  impiilite,  liow- 
ever  prepost^rniiR  ar  dangerous.  niay  posseRs  the  cnnsciausneiis  just  slr  an  ohsession 
may  svarap  ali  thought  ;  and,  un)*>sii  prevented,  the  inapulse  will  be  realised  in 
act.  Like  obsessious,  these  irapuUes  are  to  be  discemed  as  they  are  more  ur 
Icss  at  variance  with  the  patients  habitual  persoDalily.  HomicidaL  impulsc,  for 
fxample,  nmy  its  a  rule  be  taken  to  hv  due  to  an  activit^'  in  luuclianisms  with 
vtiich  the  iKitu-nt  lias  not  iHfen  mucIi  in  eontaet,  Lcss  itisane  iiiipulses  are  of 
course  comniunt^r.  and,  cqua|]v  of  oourse,  less  observed— impulses  to  do  jUKt  not 
quite  what  would  have  been  done  in  health. 

Moral  Senj<f.  and  Sen«k  or  Fitnkk«.— lly  instinct,  by  education,  and  some- 
timea  bv  convtcti<m,  our  niinda  l«>arn  to  know  aud  U»  appmve  the  right.  The 
ditficulties  that  Ijoset  any  iaquiry  into  the  natun*  o£  tliat  kuowledge  are  great 
But,  as  physiciansj  we  havo  to  nig^rd  rnural  life  as  of  the  ^me  nature  as  other 
activiiies  of  the  muid.  \\'liatever  be  the  code  to  vhich  we  have  beon  born,  and  in 
which  we  have  b^en  bruught  up.  our  npprelit;n»ion  of  it  Iniplies  the  development 
of  an  organ  to  represent  iu  ThcBe  ]necliauisiiis  are  no  luore,  bul  rallier  less, 
dotauhed  than  otliers  ;  thpy  air,  like  otliecs,  relatcd  to  ali  eonstnouH  life,  capable 
of  PontAct  with  the  great  ]nas<t  of  subeonscrious  pi-ocesses,  and  subject  lo  disorder 
and  degeneration.  A  less  dignified  futictinn,  but  stnctly  anafogous,  is  that 
which  anprove«  wliat  i**  tit  and  proprr  —  a  functton  which  i-etates  to  manners 
ratlier  than  to  uiorals.  That  our  apprcciation  of  tho  good  and  of  the  proper  is 
larBely  instinctive  therc  can  be  no  doubt.  The  brain  is  prepai-ed  to  react  to 
moral  as  to  other  stinitilL  Many  piitienta  nianiff^st  iin  instiuctive  di8ability  in 
thib  regard,  are  not  easily  uifule  to  utidersland  wlmt,  is  right,  and,  wlien  they  do 
understuiid  it,  ure  not  conviueed.  And,  just  as  wo  liav«-  (RTvcrslons  of  other 
instinets,  so  aiso  of  this  ;  and  men  and  womeu  are  to  be  found  w]n>  are  carried 
away  by  a  ze^tl  for  this  or  that  other  virCue  which  the  tevel  saiut  regartls  as  one 
aiuongst  others.  So  tno,  in  inrntal  di.sorder,  the  moral  sense  often  faUs  and 
shaiiieleftsness  supervonea  ;  or  an  pvtravacant  conseiem*  ■.■ondennis  tiercelv  even 
the  most  triding  offences.  Similarly,  the  sense  of  wJiat  is  tit  is  so  ftonimonly  lo6t 
in  mentai  illness,  that  we  hardly  recognise  it  ns  a  fact  that  the  insane  and  tiie 
unhealt]iy-mtnde(i  are  unniannerly  ;  and,  on  the  other  hand,  we  have  sotnetimes 
to  note  an  exc>es!iive  puuctilloiitiness  ai>  a  )3yiiiptoin  occaniotieft  by  cerebral  change. 

Pdrpose,  Iktkntion,  Ambition,  IdeaI-s.— \Vf  liavo  alrcadv  fJUhldered  imrpose 
in  considering  personality,  and  need  on]y  reuiark  here  tliat  iho  fuiiction  of 
prospecting  life  and  of  choosing  a  liue  is  to  Im>  iliscriiiiiimted  froiti  thut  which 
gives  efTect  to  whak  has  been  chonen.  In  mentai  diftorderi^  thev  niay  1x?  separately 
affected.  A  patient  may  conoeive  of  life  in  di8orderly  ft^hion,  nwy  thiiik  the 
wrong  things  desirable,  and  may  choose  tliem,  yet  niay  carry  out  liis  wrong 
puriKises  with  healthy  vigonr,  Or  ideiils  niay  remain  iutact,  yet  conduct  whoIly 
fail  to  rtralise  them— a  di!mbility  which  is  too  obvious  and  too  familiar  to  recjuiro 
illustration. 

CoNnucT.— Downward8  and  oiitward8  towards  the  muscles  ali  lueutal  activity 
«veDtuaIly  trends,  at  least  in  the  healtliy  mind.    Thoughts  uro  ta  be  apukeu,  afieo 
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bions  to  be  demonstratetl,  projecU  to  be  realisul.  And  this  process  of  expre«sion 
one'8  pen*onaUty  wouUl  spp«.<ar  to  bo  thtr  last  nn<l  higliest  function  of  life,  tlie 
iiml  lank  iiupostd  uiKtn  iiervoos  organisatitm.  Tbat  fajlures  occur  ia  tlii»  function 
U  very  obvious  ;  in  i«cl  nothing  eise  in  in-'^*nitj  coiiies  utider  our  uolice.  It  is  as 
the  patient  looks.  and  spejiks,  nml  afis,  tliat  we  juHgp  of  liis  6aiiity  or  of  liis 
tltKOrder.  As  a  nile  \ve  mf^r  that  a  foci\uh  n^nark  iinplic^  a  fnolish  idea  in  the 
conacioustiess  of  tho  patit^nt.  hiit  guch  an  infereitce  is.  not  nlways  juHt.  Jiist  as, 
in  tlioughtlessness,  we  sa.v  and  do  what  has  no  gigniticance  to  ua,  so,  in  mental 
diiorclers,  tnuch  of  conduct  ia  without  consciousnciis.  In  ali  excitea  states  thinffs 
are  uid  and  done  whic1i  thu  patient  probablv  docs  not  clioose  to  gay  and  tlt>. 
Tbe  mecbanismfioE  speech  and  of  dced-H  (mvethu  bit  in  thcir  tecth  and  areentirely 
vndirected  froui  above.  Or,  what  is  equal!y  eominon.  ihere  is  aiuiple  abevancc  of 
expreuion.  In  niild  disorders  notbing  is  cotninoner  than  fur  tlie  patient  to  coin- 
ptain  that,  whi]e  he  can  (]uietty  ana  properly  proiitiM-ct  what  he  ^hould  and 
will  do,  he  flnds  to  \\i&  dlKmay  that  he  c-innot  do  it-  ThiA  ia  in  particidar 
the  8ymptoni  of  stupor,  which  is  essentially  a  depre&gion  In  the  functioni  of 
expreasion.  .Sometimr«  stuporose  patit*nts  remmuber  what  they  havp  comA 
tbrough,  and  win  teli  you  ttmt  tlK'y  wtTC  labouring  to  !iay  and  do  thJngs  and 
failed.  The  cuntoc-ts  ljutwet;ii  tbe  mecbanisms  of  purpose  mid  of  conduct  had 
not  boen  uiade.  or,  if  tbey  were  luade,  tbe  tract8  of  couduct  would  iiot  transtuit 
currenta.  La8tly,  we  bavo  to  note  that  most  tDtere^tinjf  plienooienon,  rcaiativ<^ 
ness,  in  vhich  the  nerves.  not  contc-nl  0Dly  witli  not  doinir  w)mt  ia  wanted.  in^iafc 
upon  doing  the  opposit«.  From  the  pxperienei?  of  thi"  t^Aivr,  or  otlier  artLst,  who 
tind^  htH  performnncf  k>  out  wit)i  his  conceit  of  it,  to  that  degnMi  of  rehi^tivencss 
iu  which  the  patieut  bacootes  rigid  at  th<?  mercst  soggcstiou  of  movcinent.  ali 
degre^-ii  of  re&islivene«  are  to  be  ohserved  in  mental  Hfe. 

The  Sklf  in  In-saNITV. — In  sane  bffi  men  contml  themnelvps,  which  is  to  My 
that  iher  kei»p  those  \vins  of  their  l»rain  in  aubjection  which  thBy  prefer  nhould 
be  ao.  TnKanily  is  the  revente,  it  is  the  subjection  of  the  niind  to  a  dinordered 
Imin.  Tliat  is  why  it  is  titting  that,  for  purposes  of  in8anity,  one  should  regard 
Bund  in  its  or^nic  aspect,  so  an  to  understand  and  be  |>repB.red  for  cerebnd 
•fleclt.  It  1»  true  beyond  any  doubt  that  cerobral  occs«ions  nicntal  activity  ;  but 
it  is  no  le&s  true  that  mind  influeaces  ner\-e.s.  It  is  quite  obvious  that  nenrlv  the 
whoIe  brain  can  bo  brought  into  subjection  to  parpose  and  intention.  \Vearc 
then  faco  to  facc  with  the  problem  of  wluit  beoomes  of  the  »elf  when  niontal 
(liiKtrder  hns  usnrped  it.  And  I  have  no  desire  to  contrihute  to  mctaphvsical 
fotilities  on  this  queiition.  Hut  if  tlii«  relation  of  mind  to  brain  is  a  fart,  it  ha« 
gnaat  im)M)rtance  in  mental  diiionlerH.     Aad  I  would  a«k  the  phjsician  to  revert 

X'n  t«)  the  analogir  of  tbose  incoonlinatious — such  as  apliasia  and  ataxia — 
ih  ve  know  to  be  due  to  ruotor  lesioni«.  In  such  a  casc  it  nmr  be  the  patient 
is  aware  that  when  Ke  intends  one  thing  bis  uerves  anil  niu»M:le!i  bring  about 
another.  80  In  itiKanitv  there  are  iiu  doubt  ea«es  in  w1iieh  tlie  giatient  rcnlifiea 
tbnt  these  wunis  and  acts  are  not  lii^  In  moflt  inslanre«,  {»erhaps  fortunately, 
inwimty  is  a«  sleep,  or  as  a  dreant,  and  the  patient  reraemh*Tii  not  at  ali,  or 
hut  vaguely.  what  haA  tiappened.  But  in  ali  cases  of  convali?scence  the  mind 
cle&rly  reAumeA  authoritv.  and  in  niBny  capcu,  it  may  be^  it  has  been  oonscious  nf 
iu  averthrriw,  and  nut  urithout  hope  of  restoration.  To  build  upon  that,  or  to 
try  to  explain  it,  is  to  eni  bark  upon  sheer  inysticisn).  Vet  the  phyBiciau  wha 
prefera  to  be  a  my>«tic  nill  not  fail  of  rfw»rd  if.  vhile  he  d«ics  ali  he  cnn  to  retitortr 
tb«  disordered  brain.  he  think«  kindly  of  the  itml  soiil  wlio  in  tc-thered  oatside  of 
it^  and  if,  when  uccasion  offent,  he  tries  to  reacb  it  anil  to  reiustate  it. 


IIL  TUE   InsaNE  I>IATHRSI8 

I  bare  remarked,  and  repeatetl,  that  tbe  brain  haa  in  it  the  poteno}r  of 
ali  ihAt  human  charocter  I8  ^omg  to  be.  and  that  it  in  unif)ue  in  itn 
pIaHticity.  It  is  the  tissue  whieh.  above  uU  olhi-rs.  inust  be  preparod  to 
take  on  iiew  duvelopnietiltt.  Kiu^h  guricralion  must  t)e  iiiiiatelv  prejNiretl  fnr 
new  ideos  and  nevr  babita  Aud  Huth  a  conditiou  implies  a  |KjaHibility  of 
gTMt  fluctuation  or  vahabilitv  in  the  indiviilual.  Ph}'BiulogiAtit  »omatimes 
mgct  ihat,  and  omit  Irotn  their  account  of  brains  the  faota  of  tbe  penonal 
•qutiun.  Kor  iiu  organ  whieh  ia  stili  plostio,  which  ia  atill  evolving,  ia 
mm  to  manifest  great  departures  from  the  type.  And,  tbougli  we  caunot 
vou v  22 
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discera  in  everv  čase  individual  peculiarities  of  cortical  atructuro,  W6 
certaialy  can  obsen-e  meutal  ditlereuces.  To  take  an  exaggerated  instance, 
uatiouaiitj  luakca  ali  the  diKčrence.  For  that  reason,  I  think,  we  attach 
far  too  luuch  iiujtorLance  to  deseriptioiia  of  mental  disurilers  writteu  by 
foroigners.  Not  that  their  oViKervations  are  imaound,  for  in  many  respHcta 
they  have  taught  us  scientitic  methods  in  inaanitj.  But  the  mind  of  a 
Tarlsian  ia  not  tho  mind  of  an  Aberdonian ;  a  Tjroleae  peasant  does  not 
tliiiik  aud  feul  like  a  Vurkshireiuan,  uor  a  Dutch  clieeae-grovtcr  like  a 
cockney  t'.ahby.  And  l>oLh  national  and  lociid  anil  personul  cliaraclers 
greatly  rnodit"y  types  of  mental  diHease.  Hy5teria  in  tliis  ((ountry  is  not 
the  gaudy  tv^io  \\liich  it  is  in  France  ;  hystero-epilep3y  ia  a  comparatively 
iusi^iiiiicant.  tliing  with  ua;  the  mental  fncte  of  general  paraly8i8  and  of 
alcnholisin  vary  ho  mucli  as  to  lie  hardly  recogniaable  amoug  ditferent 
peoples ;  and  (perhaps  the  Ijeet  čase  in  point)  progressive  aystemati9ed 
insauitj  of  persecutiou,  as  descriljed  by  Maguan.  cau  hardlj  be  aaid  to  occur 
in  Scotlaud.  Even  in  any  one  community  the  fonus  ol"  mental  diseuse  are 
as  impurtaul  iu  tlii;ir  discrepaucles  as  iu  their  coustaut  fcatures.  No  two 
minds  are  alike  either  in  health  or  in  disease,  and  a  groat  niany  minds  are 
remarkah]y  divei-geut  from  the  aveiuge.  Aud,  as  we  know  is  geDCraUy  the 
Ciim  with  extreme  varlatiniiH,  i\w,m  odd  ininde  ure  liable  to  be  unhealt'liy. 
A  failiire  to  achieve  the  fnll  reperfoirc  of  funutions  which  are  the 
possession  of  the  average  mind  is  an  ob^nous  weakneas,  a  waut.  But  other 
minds,  uot  to  be  teruied  imbecile,  are  al&o  weak  and  unstable.  These 
abnurmal  variatioua  are  brains  iu  \vliit:h  one  or  a  fe\v  fmietious  are 
developed  in  esoes«,  which  nieans  that  the  mind  wiU  not  be  well  balanced. 
Such  escess  of  funetion  in  one  direction  is  apl  to  bč  aaBociated  with  a  lack 
in  Bomo  other,  aud  tho  mind  fails  to  acbieve  that  oven  activity  nnder 
varyiug  comlitiou  whieh  is  tbe  aiyn  of  corlioal  stabilitv.  These  odd  minds 
are  in  niy  opinion  nmcb  mnre  deserving  of  8tudy  than  caaes  of  actital 
insanity.  Tliey  repay  8titdy  because,  whon  short  of  insanity,  they  are  more 
ea8ily  invostigated ;  bocause  they  are  of  great  importaucc  in  private  life  in 
that  they  ar«  subject  to  endless  pelty  distiirbauoes,  and  are  a  greal  trouble 
to  theini*e1ves  and  to  thmr  neighlmurs;  and  liecaus«  they  are  predispoeed 
to  aeute  insanitv.  and  ought  to  be  recognised,  understood,  and  gnided. 

Abnorma!  minds  wo  shall  therefore  oonsidcr  before  proceeding  to 
coniuionlv  recoguiBud  ius;iuities.  Aud  ihe  pbyaicmu  \vill  find  it  useful  to 
rentetuUir  u  amicvvhat  arbitrarv  division  i)f  tlieni  into  (1)  Arrests  of 
development,  and  (2)  Disproportioiiate  developments — abnornial  mental 
variations  or,  brietlv,  odd  minds,  Iu  most  casea  there  are  both  elements. 
But  in  itivestigatirig  the  ineutal  fuuctions  8vrially,  Ihe  physiGiau  should 
note  com-erning  eiicli  w}ipthtir  it  is  »n  eKCieaa  ur  deficie.nt. 

Ahrksts  of  DKVEiflPMiiNT. — Arrest  of  mentftl  development  nmy  oocnr 
in  alraost  aav  liegree  and  iu  regard  to  almoat  6very  cerebral  fonction.  W& 
»boli  cousider  it  as— 

I.  PartiflL 
n.  General 
Tli.  Progressive. 

Partial  arrests  of  developmeut,  as  was  aaid  genera]ly,  occur  in  odd 
minds  in  asscoiation  \vith  exces!U-3  of  development.  One  liude  aH  forms  of 
it,  but  we  shall  coulln«  our  jiLtetiliou  to  thcwo  whii:b  give  trouble.  Of 
arrested  instinct,  for  exiunplp,  tliat  form  i.s  most  important  which  ia  a  lack 
of  life-preserving  activities.  Obvious  cases  are  those  who  aimplj  do  not 
čare  to  live  and  do  unt  fcar  to  die.  But  a  suicidal  point  of  vievv  is  oftcn 
safeguarJed  by  a  physical  repulsiuu  on  the  aiipruacb  of  budily  hurt.     More 
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int  is  a  lack  of  instmct  generftUy  overlooke<l,  in  w]iich  tho  patient  is 
fereut  to  hunger  UDil  to  fatigue.  Many  of  our  iiisuuc  putieDta  have 
bwii  men  and  woTnen  who  seeuitMi  nerer  to  know  that  aleep  or  rest  was 
neoesaaT7,  or  that  irregular  faeting  wa8  dangerous.  And  uiaay  neurotic 
people  8how  an  analogouB  disrcgard  of  the  8afety  of  othera.  Normul 
cbildn>n  learu  ijuickly  \vhat  is  uusafe;  bul  mauy  men  and  WDmea  never 
aci^uire  a  propar  eonaideration  for  tli«  saf«ty  of  llieir  neigbboura,  and  do 
nol  rpact  to  a  sense  of  danger  to  theoi.  Then  a  great  deal  nf  vice  and 
of  misery  is  occasioned  by  persons  \vho  buve  not  a  well-developed  seiual 
iufitiuct.  Many  cuscs  of  UDaappy  marriugc  and  iuauy  of  8cxual  ]>crversioa 
are  to  bti  altributed  to  a  lack  of  pleaHure  in  UDriniil  intercourae.  Like 
defects  of  organination,  thoiigh  not  \vith  so  obvioua  a  Iiearing  upon  infuinity, 
are  niaternal  inditTerence,  paternal  disinterest  in  the  home,  iiTevereuce  or 
aa  abaence  of  the  instinct  to  worahip,  aud  the  failure  to  eagerly  defend 
otie's  couutr^'  \vithout  respect  to  the  righteouaneas  of  ita  cause,  ali  of  which 
waiit8  are  uoramon  in  ditiord(:rly  minda. 

Aa  we  ascend  the  scale  of  mental  fnnctions,  defects  are  of  Icss  import- 
auce  from  a  biologicul  tKtint  of  view.  We  expoot  variations  in  the 
advancing  jfoints.  But  ali  the  aame  some  of  them  are  of  much  pi'acticat 
importiince.  On  the  lower  levels  one  of  the  most  importnnt  defects  is  a 
Uck  of  a  capacity  for  enjoymcut.  itlanj  good  pcuplu  take  firido  in  their 
ueglei:t  of  pleasures,  Imt  their  failure  to  achieve  a  pluusod  interesi  in 
lliings  mraetime  betokens  a  coustitutional  defdct.  Xo  iiiao  who  does  not 
enjov  the  reaUy  good  things  of  life  can  be  described  as  sane  in  the  full 
sense  of  the  word.  Anothor  primitive  defect  to  which  študenta  of  insanitv 
sliould  piiy  much  importance  ia  int;i)tucs8  for  muscular  activitiea.  Some  of 
the  moat  skilful  in  tec'hnit|ue  are  neurotic  persons;  but  ver}'  commonly 
thoee  who  are  of  defective  brain  oannot  use  their  muscies  aptly. 

On  a  highcr  piano  are  to  be  aoted  such  uauts  as  we  ali  are  fauiiliar 
nitli  in  the  aphere  of  intetligence.  Defects  of  mem<»ry  are  amongst  the 
comnionest;  so  also  au  arreated  development  of  the  undersLiimling. 
Stupidity — an  incapacity  for  thinking,  and  a  disabilitv  in  appreheuding 
tnith  even  when  made  plain — is  so  common  as  alroosi  to  be  described  as 
uurmal  Special  imi>ortuuce  attacbes  to  such  miuds  as  combino  some 
activity  of  tliouglit  \vith  a  lack  of  correotive  judgnieut.  A  man  who  dues 
not  think  h  ]jrol*ahIy  safer  than  a  man  who  thinks  well  along  certJiin  lines, 
biit  wh<i  fails  to  se>>  olher  sitlos  of  the  i^uestion  in  hand.  Kash  judgments 
are  very  chaiuctcriatic  of  defcotive  minds.  So  aiso  aro  triithlessness  and  a 
lack  of  common  sense — a  defective  notiou  of  probjtbiUty  aud  of  feasihi]ity. 
^Odd  mmds  are  generally  impracticablo.  Al>ore  ali  these.  havrevcr.  the 
ident  should  carefully  obser\'e  those  who  fail  of  social  (-jnalitv.  The  most 
vious  uuM»  aru  tho^c  in  which  there  is  simple  defect  of  sociubility.  More 
likely  Ui  end  in  diaaster  are  those  \vho.  with  a  full  development  of  socin- 
bilitv.  are  devoid  of  tact  Tact  is  one  of  the  most  intf^reHling  and  suhtle 
mental  fnnctions — a  sensitiveness  to  the  foelinga  of  ones  neighliours.  And 
perhaps  nu  one  aign  of  the  dcfective  mind  is  so  cliaracteristic  as  tactktis- 
UML  Human  evolution  is  to\vards  a  fullcr  aud  fuller  uuderstiiuding 
ljrtvt'oen  nian  and  man  ;  and  he  who  fails  to  realise  that  he  is  "  nibbing  his 
acquaiutanc«  the  wrong  way,"  the  man  who  habitually  8ay8  and  does  the 
"ATimg  thiuga,  is  siugularly  prone  to  mental  troiible.  MnDy  j^ersons 
commoulv  eet  do>vu  lu  borca  or  as  egoiats  are  of  the  iusane  diatheai&  And 
lastly.  \vo  have  to  uute  tliose  who  with  i>erhaps  no  «-aut  of  manners  an 
mor»lly  defoctive.  Failure  to  develop  sell-control  may  olmost  be  aaid  to  be 
*  cotutant  fcalure  in  odd  miuds. 
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General  Ai:re8T  of  Devklopment — SysteTDaticarre8t  would,perhape, 
betu-r  describc  lIic  couditions  qo\v  to  bc  conaidered.  Tartial  arrost  ocours 
appareutly  fortuitousl^  in  one  or  aiiotlier  oieutal  limction  iu  persons  who 
atiil  jia^  in  8ociety  fur  aane.  In  others,  liowever,  tlie  mind  aa  a  wbule  haa 
Buffered  arrest.  Or  at  least  there  is  a  scrial  defect,  most  obvious  in  the  last 
and  highest  functious,  thaugh  with  occasioual  developmeiits  of  a  diapro- 
portiouat«  kiiid  \vliich  secm  excre3cence3  in  a  weak  mind.  Tvro  fLiruis  ure 
to  \ya  noted :  imbeciUtv  aud  dei^nemcv.  Of  tlieae,  iuibeeility  is  considered 
in  a  special  article  (vide  "  Mental  Deficiency  "). 

Degenkkacv. — Od  thiasubject,  which  has  become  faahionable  of  lat«,  a 
great  deal  haa  hoea  aaid  and  written  which  vfill  not  stand  severe  criticism, 
aud  the  študent  muat  take  what  will  be  said  as  a  ratber  tentative  accoiml  of 
degenenicy. 

As  I  take  it,  the  term  describea  a  biological  conception.  A  degcnerate  is 
one  \vboso  mind  betokens  a  failure  of  his  race.  So  far  as  he  is  concemed 
the  race  is  coming  to  an  end — not  actually  perhaps,  but  virtually.  A 
degenemte  miiy  procreate  children  who  will  prolong  hia  seed  indetimtely, 
but  if  so,  it  nill  be  by  lucky  uianiage  aud  iu  spite  of  his  vveakneas.  And 
auch  an  iudividuul  is  to  be  diatiugiiished  frum  ihe  nierely  neuroLic,  mftuy  of 
whom  are  of  a  qnite  potent  cerebral  %-itality.  But  if  tbe  pnu;titioner  aets 
out  to  diiignost-  degeneraLj  in  its  mild  fonns  he  wiU  certainly  fall  into  error. 
For  the  diagnosis  betwoen  an  arrest  of  mentol  fimction  which  is  but  a 
teiuporary  inturruptiou  of  &  family'B  evolutioa  aud  that  whiuh  betokens  tha 
beginujng  of  its  end,  ia  quitR  beyond  na.  And  so  in  practioe,  at  ali  eventa, 
vre  restricl  our  use  of  the  term  to  obvioua  and  gi-oss  typeB,  sucb  aa  are 
appreciable  by  an  eulightened  police.  And  that  is  fortutiate,  for  gross 
degeuenites  aro  ftlway9  immoral  aud  pi-obablv  ahvavs  criminal.  Dr. 
Ur^uhart  fias  iiHii(;ttted  the  t\^tt\  But  a  wurningnumt  be  given  because  the 
siibject  haa  suffered  a  good  deal  from  the  amat«ur  expositton  of  estrerniats 
whogo  mnch  further  thiiu  he  haa  indicated.  luparticular,  tbestigmata,  the 
defectB  of  couformation  iu  degeneracy,  have  achieved  au  importunee  which  is 
alUigether  fiLtitiona,  From  scalp  to  aole  no  apot  or  bloinish  escapea  the 
category  of  the  enidite  observer.  Degenerates  have  iJiaDy  of  these 
blemishea ;  hence,  it  is  arguetl.  blemishes  indicate  degeneracy — a  fanacy 
vrhich  a  slight  attention  to  biologj,  some  elementary  logic,  or  cveu  a  senae 
of  humonr,  shoidd  have  prevented.  For  we  aH  have  g(K>d  frienda  wIio  are 
very  iigly  ;  8upernumt'rary  digita  do  not  l>etoken  8tnpidity ;  enrly  baldneaa 
or  los8  of  teeth  is  not  the  monopoly  of  the  vicious.  The  fact  is,  many  of 
the  stigmata  of  degeuera;cy  nrc  in  more  or  lesa  uncasential  organa  which  are 
uudergoiug  the  oommon  fate  of  beeomiug  rudiiiientary.  As  intelUgence 
evolvea  it  is  quite  likelv  that  the  race  will  depart  furthor  and  fiirtber  from 
a  tvpe  of  phyaicnl  beauty  which  evolved  oenturies  ago  under  the  iutiuenco 
of  direc-t  sexual  selection ;  and  popular  ideos  of  beauty  are  nearly  as  tiekle 
aa  faahiona  of  dress.  Once  npon  a  tinie,  no  doubt,  the  disapj^^itarauce  of  fur 
from  the  human  chest  aud  alioiilder;*  \vaa  regarded  as  a  grave  event,  and 
posteritv  will  probiibly  Buffer  hairieBa  scalpa  and  artificial  teotb  \vith 
equauimity.  Surely  these  esternals  are  of  but  alight  imporlimce,  except  fur 
police  pui-poaca,  compared  with  the  internal  priAiesaca  which  art  esaential  to 
nutritiou  aud  rectiperatiou.  Sterility,  .susceptibilitv  to  infectious  diseasea, 
the  tendency  to  iither  tosications  deacribed  by  Dr.  Urqnhnrt,  cardiac  and 
other  visceral  disease,  amernia,  vasculor  degeneration,  are  mnch  more 
aiguihcaut  of  racial  decav  than  ure  the  auatomicaL  fcatures  amcnable  to  the 
foot-rule.  The  central  fact  is,  of  courae,  that  iu  degenerat*?a  these  defectfl  of 
phyaique,  both  esternal  and  iuterual,  occur  iu  abuormal  degree. 
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Of  meDtal  facts,  immoTality  is  the  primarj  and  esscntial  fcature  of 
d^eneracj.  }^loraIs  are,  at  leoat  theoreticaUy,  the  buddiug  puint  of  evolu- 
tioD.  aud  DO  one  luav  I>e  regarded  as  degenenite  who  feels  and  knowa  and 
do&fi  ihc  ri^lit.  And  to  degenerates  lack  of  moralitj  usualljr  meaus  crimin- 
aliLj^,  for  most  degeuerate«  are  too  odd  to  be  law-abidiug,  and  too  stupid 
to  eocape.  In  the  ranks  of  sooiety  hi^hcr  Ihan  the  lowe8t,  hovrever,  the 
temptation  to  commit  policti  offuucea  is  uut  ko  great,  or,  aa  to  the  čase  of 
sxtial  per\'erta,  detection  maj-  be  very  ditticiiU.     But  failures  uther  tlian  in 

'morala  are  a!waya  to  be  noted  in  the  degenerate.  He  inay  be  olever,  but 
not  of  sound  judgment ;  very  knowing,  but  not  wiae ;  fond.  but  not  faitbful ; 
sentinieutal,  but  not  just ;  convivial,  but  uot  h»ppy  ;  active,  but  without 
eudurauce.  Aud  tbu  pnictibinner  luust  Ije  pre^ured  to  reoognise  theee 
potential  criminals,  whether  noble  or  Iowly  born.  His  commoD  kDOwledge 
of  the  huinun  featiires  is  ali  the  anthropoIogy  that  he  requires  for  practical 
purposes;  he  \viU  pay  great  attention  to  facial  expresaion;  he  nill  note 

^oarefully  any  defeut  of  nutrltional  proceaaeB;  and,  alxive  ali,  he  will  trv  to 
)rer,  unoetcntatiou8ly,  the  feelings  and  idoas  aud  impulsea  of  degen6racy. 
And,  haviug  assuredly  diugnoaed  these  creatures,  he  will  treat  tlieui  with  a 
viBW  to  tht!  8iirHty  of  8oci(;ty,  and  with  just  aa  much  leuieucv  as  is  feasible. 
Tot  these  unfortunates  no  lil»erty,  no  opportunity  of  evil,  is  safe.  They 
lust  be  oontrolled  and  discipUned,  segregated  or  l>anisbed,  or  otherwise 
tre<itod  03  rigorou8ly  as  circum»tiincca  juatify. 

PROGRKSaiVE    ARREST    OF    DEVELOPirKNT    (PBIMARV     BEMENTIA). — The 

now  referred  to,  combine  arrest  of  developnient  vith  active  degenera- 

lon.     They  are  oases  in  \rhich  the  mind  develops  up  to  a  certain  point 

id  Beems  to  the  patieDt's  fricuds  to  be  golug  ou  weU.     Then  it  stops,  and 

forthvritb   deterioratee  more  or  leaa  rapidly.     Such  casea  of  apparentlr 

jpathic  dementia  occur  at  ali  stages  of  life,  and  they  comprise  a  moftt  in- 

Ig  group  not  ea8ily  under8to(xi.     To  explain  them  wa  must  re\-ert  to 

the  idea  of  a  premalure  senililv  of  norve-eells  which  iuaugurates  somethiug 

in  ihe  nature  of  a  deaccnding  degenertition.     Fur  examplt!,  take  tbe  čase  ui 

\toy  at  8cho<jI,  a  gooil  son  and  a  promiaing  scholar,  who,  ou  entenng  the 

ifth  form,  failed  to  make  progress,  and,  at  the  end  of  the  term,  retumed 

home  with  his  first  unaatisfactory  rcport.     A  year  later  that  boy  waa 

obviousIy  demeuted,  had  appareat[y  forgotteu  ali  he  liad  learned,  and  was 

fit  only  for  the  work  of  a  common  labourer.     Some  such  caaes  go  on  to 

loUir  jkaresis.     I  have  under  my  čare  now  a  man  who  broke  down  tovords 

bhe  end  of  his  college  day8  ofter  an  UDusuaUy  ptomising  record.     There  wa8 

lo  Audden  change,  )>ut  ouly  a  Blowly  progressiug  8tupidity,  aud  instead  of 

king  the  high  plače  in  hia  profeseion  which  \vn&  expected  of  lam,  he 

trne  entirely  childish.     Moroover,  he  suOcrs  from  a  partial  hemiplegia, 

rith  diffuse  motor  impainneuta  in  ali  his  liniba.   His  attitude  and  gait.and 

Bpedally  hia  spccch,  are  thoae  of  au  idiot.    ViHitors  who  are  specialista  take 

him  for  au  imbetiile,  and  strangers  cajinot  understantl  what  he  say8.     YeL 

tlien*  waB  no  sudden  lesjon.andin  niy  8ix  rears*  acqiuiintanee  witli  him,  liis 

trophiee,  as  we  call  them,  hare  not  mat«rially  inoreosed.     Most  careful 

iqairy  failed  to  elicit  any  auggcstion  of  aa  active  cause  of  tnsanity. 

Some  of  tbew  cases  are  oocasioned  by  ihe  reproductive  crisea.     Preoo- 

oious  aenilitr  may  occur  after  child-1)earing,  or  irith  the  too  heavj  oares  of 

a  large  household.    Similarly,  men  wbo  hiecome  ratber  sndilenly  engroaaed 

vith  Ui;ge  and  inoFeaaing  aRaira  uiay  not  only  noi  rise  to  the  oocaaion,  but 

uiay  become  demonted  under  their  burdeu.     Aud  so  we  can  trace   the 

diteane  right  on  iuto  recognised  8euility.     nealthy  braina  are  stili  plastic  in 

old  age.     Some  men  and  vromen  never  know  dotage,  bat  others  Itegin  to  Im; 
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scnile  at  thc  climacteric ;  and,  fi-om  that  tirne  onward8,  instances  are  very 
eommou  ol"  progreasive  meutal  atroplij",  with  or  \vitihout  yen8ory  apd  motor 
inipairnienU.  Thongli  we  liml  it  especUent  tn  conmder  "  Oonsefutive 
Dementia"  separatelj',  thoBe  casea  of  acut«  idiopatbic  insanitj",  followed  by 
demeutia  iaatead  of  recovery,  are  probabij  casea  in  point,  and  their  acute 
attack  merolv  an  incident  in  the  utrophic  procesa.  Some  of  thcm,  after  an 
iiidetinile  periml  of  dtiinenlia,  unilergo  a  more  or  less  rapid  motur  panil^sia 
from  diflfiise  degenerativo  changee.  Američane,  under  the  name  "  Hebe- 
phrenia/'  describe  a  disease  niiich  occurs  at  or  bood  aftcr  puberty,  which 
muy  iiicludo  an  ocute  nttiick  of  iusanitj,  whieh  leada  to  crazinesa  and 
dementia  in  about  a  year.  It  occurs  in  lavvless  patieuta,  aiid  uiasturba- 
tion  18  a  frequent  factor.  It  would  therefore  appear  to  be  an  abrupl 
progressive  dementia  in  the  obviously  degenerate. 

Abnorual  Mental  Variations. — Alienism  suHcrs  greatly  from  a  de- 
fective  uomeuclature,  and  eaiieciallv  from  tlte  misappropriatioua  of  generic 
tenns  to  a  tno  narrow  application.  ThiiH,  degeneracy,  which  ouglit  to  desTibe 
mental  arrest  in  general,  ia  uBfid  almoet  exclusively  in  reference  to  the 
extren»e,  criniinal  cases.  Similar!y,  the  temi  paranoia  would  have  been 
moBt  auitable  for  the  designation  of  constitutionally  disordered  minds  not 
actua]Jy  insano,  but  ia  iiaod  aluioat  excliisively  to  describe  a  dclusional 
variety.  Wtj  must  therefore  fuU  back  upon  n  rouudabout  phrase — abnormal 
menUil  vuriiitiona — to  describe  the  evniptocie  of  thoae  odd  minds  which  are 
of  the  insane  diatheais.  To  gather  our  threade  together,  we  uiay  recall 
8ummarily  the  most  iraportant  wants  of  such  minds.  Theso  are  a  lack  of 
life-preserving  iustincta ;  defective  8exual  deaire  of  a  uormal  foim ;  domestic 
iudiflfercnce ;  lack  of  capncity  for  enjoyment;  mtif^fruLir  inej>tut;a8;  gulli- 
bility ;  unpracticablenese ;  and  tactlessnesa.  Theseare  t)ie  negative  Bignsof 
tho  insane  diatheais,  not  ali  of  them  to  be  looked  for  in  one  casc.  And  aeso- 
ciated  with  them  vve  umst  note  inany  jKmitive  8ymptom8 — diaproportionate 
developmeuta  of  function  which  add  to  the  mental  a8ymmetry.  Tlit^ir  naine 
is  legion.  and  we  must  coufine  our8eh'es  to  a  few  of  the  most  impcirtant. 

Uf  tho  primitive  functiona,  the  aosual  clainis  Hrst  attention.  IIiEtory 
teems  with  inatances  of  redundaut  sesual  cjipacity  of  a  normal  form.  And 
more  siguiticaut  iim  the  varioiiB  jterversions  of  it,  ro  hard  to  explain  except. 
as  dne  to  diBRrrangeineuts  in  embryo.  Of  the  other  iustincta,  ali  manner 
of  escesses  might  be  dcscribed,  but  other  kinds  of  disorder  are  more  signifi- 
cant.  Very  important,  for  esample,  are  disorders  of  sensation.  A  visceral 
hyper8euail)iUty  ia  ofteii  tt>  l>e  notcd,  and  stili  oftener,  aa  uudue  atbentiou 
to  stimuli  of  the  special  sense  organa.  Similarly  abnormal  minds  may 
manifest  undue  muscular  aptneas  and  develop  extraordinary  movement«. 
The  best  instancca  are  tbose  musical  protligies  whosc  techniqnG  is  so  far  in 
advance  of  their  feeling  for  rauaie.  But  it  is  on  a  higher  plaue  tbat  we 
find  tlie  best  syraptom8  in  point — in  great  feats  of  memory,  in  the  tenacity 
of  fixed  ideas,  in  extravagant  beliefa,  in  too  subtie  thinking,  in  unhridled 
imaginatiou.  Of  tho  last,  day-drQftming  ia  very  important,  aa  visionary 
activitiea  of  that  sort  ai*B  often  the  prologues  of  delusiou  or  of  insane  im- 
pulses.  On  the  emotional  side  of  mind  we  must  take  sjiecial  note  of  fear- 
fiibiess,  that  relic  of  the  fugitive  conscionancss  which  espresses  itself  in  an 
unfounded  apprehenaion  of  irapending  evil,  a  tcndency  to  expect  an  evil 
issue  out  of  every  cxperieuce,  a  habit  of  "  aupping  florrow  \vith  a  long 
spoou."  No  apet-ial  kind  of  emotion,  however,  is  characteristic,  but  rather 
an  un{lne  intensity  of  whatever  feeling  the  mind  entertains.  In  vo!itton, 
irupulsiveness  is  the  most  common  excess,  In  the  ill  -  balauced  mind 
promptingB  of  au  imperative  kind,  and  which  are  not  juatiliablc  by  the 
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iacU  of  expertence,  call  for  a  control  vrhich  is  often  Ucking.  And  lastlj, 
eztravagant  condnct  ia  characteristic — a  manoer  and  behaviour  which  is 
on  the  way  to  the  ridiculous,  or  which  aaila  very  close  to  tho  viud  and 
veiges  on  tho  disrcputable. 

As  I  bave  said,  tliene  osna  of  abnornial  variation  maj  be  mullipUed 
indefinit6ly,  and  from  \vhat  nas  neceeaariljr  been  tittle  more  than  a  liat  of 
the  more  important,  the  phjsician  ina7  gathcr  little  ihat  niU  be  of  use  in 
practice.  It  rcmains,  therefore,  to  refer  to  a  few  of  the  more  frequeut 
tjrpes  of  persona  who  manifest  the  iuHane  diatheais;  but  aIwayB  with  the 
pramiae  that  even  those  who  8eem  to  conform  moet  eloBelj  to  auch  Ijih« 
are  not  to  bo  sot  down  aa  abnormal  uuless  there  is  an  abuodance  of  con- 
tributory  s^mploms,  But  many  of  the  svmptoms  which  have  been  nientioned 
will  be  foiuid  in  soma  of  the  following : — 

There  ia  a  ty[)e  of  men  and  women  who  are  the  impersonation  of  timidity 
— ahrinkiog,  cringing,  diffidcnt.  hashful — who8e  knecs  soem  to  give  way  on 
the  elightest  provocation,  who  are  alvi'ay8  afraid,  but  who  may  be  ali  the 
siime  capable  of  great  and  even  of  heroic  t!iin<;8.  Thero  is  the  aentimeutaliat 
who  wallow8  in  feeling,  who  cannot  take  a  cool  and  reasonable  view  of  any- 
thing, — pious  pon'erts  who  traoslate  everything  into  tho  terma  of  a  aiUy 
religion  wlucb  fiuds  ahnoet  no  eicpresaiou  in  a  dutiful  life ;  devotees  of 
a«thetic8, who  sacrifice  everything  to  their  mnae  of  beanty ;  and  other  ecnauoua 
varieties.  There  ia  the  amorous  type  of  peraons  who  take  the  opimrtunitv, 
in  Bcason  and  out  of  seaaon,  to  engagc  the  affections  of  their  promiscuouB 
>ictima;  femiuiue  men  who  dote  upou  male  beauty,  maficuline  womeu  who 
light  8hy  of  men,  the  aanest  of  whuni  find  expresaian  in  assertiug  the  rights 
of  their  sei ;  and  others  vbo  make  a  fetisb  of  pnidiahness  and  "  dwell  with 
inverted  gnsto  "  on  the  evil  of  a  feeling  which,  in  ita  normal  form,  nature 
bas  denied  to  them.  Of  auother  form  aro  the  grievance-mongers,  persons 
of  au  invetcrale  eunpiciouaneii«^  HlwayH  smelUng  a  rat,  rcady  lo  take  ofTonui;, 
hopeleea  aa  wives  or  husbands  or  colleaguee  in  af15ce.  There  are  the  half- 
inune  snobe,  derotees  to  "  good  families,"  toadiea,  and  sycophant« ;  and  the 
"  allUiativc  "  vanety  who,  on  the  sleudcreat  grounds,  tracc  their  relationship 
with  ali  and  6undry  who  oan  l>c  of  tise  to  them. 

Then  there  are  the  recogiiised  paranoiacs,  victima  of  diannlered  Lhinking. 
many  of  them  more  or  lees  d^nerat«.  The  generic  featore  of  them  ali 
dependjs  upou  a  toniperamenC  which  iudispoecs  them  to  get  on  smoothlj 
^s'ith  Ihc^ir  iiei;^'hboura  The  ulasitical  ly[ie  ia  the  quGrulous  pnranoiac,  a 
variety  of  grieviinc«-monger  who  airs  his  disputea  in  pubUc,  and  »upimrta 
his  čase  with  ob\iou8ly  deluded  argumenta,  who  can  never  take  a  dccision 

X'ii8t.  him,  corriea  hia  caae  perhapa  from  one  eourt  to  auother,  and  who 
a  bas  recourBe  in  the  eud  to  a  violent  attack  ui)on  aome  personage  of 
not«  in  onler  to  attract  the  uttontinn  of  an  indilferent  public.  In  privule 
life  the  tactleaa  bore  is  almost  aa  griorous  a  person,  full  of  BUitertictAl  ideaa, 
inordiualely  pleaaed  with  his  mckly  wit.  quite  oblivioua  of  contempt.  not 
eoailj  anublic<l.  Then  there  ia  the  gull,  the  butt  of  ali  his  ac^iiaintancefl, 
good-natun»d  often  and  often  aectetlj  vain,  \vhom  anv  one  can  impoee  upon, 
and  who  never  loams  from  esperience.  And  Paul  Pry  ia  another  type,  the 
curious  paronoiac,  whose  oose  ia  ftlway6  in  his  neighbours'  affairs,  or  who,  in 
a  losa  barmful  sphcre,  burics  himsclf  in  uaeleae  inveatigatious.  Then  there 
am  the  unpersuadablea,  whuHe  ide:ia  are  hopelemlj  Bzedand  who  cannot  see 
ihp  forue  of  argument,  or,  if  thev  do,  "  nre  oi  the  aame  opinion  alill " ;  and  ali 
th«  cmnks  and  fanatica,  "  idea-fiends,"  a»  America  knoivs  them.  who  find  in 
tMtotaliam,  anarchj,  eocialiam,  or  a  land-iax,  the  solution  of  ali  the  world's 
difticuUiua.      Iiuttly,  ttiere  are  the  mora  or  leas  thoughtleas  porsons  vhosc 
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comluct  is  clisor(ierly.  Of  these,  \ve  mav  note  tho  tinre-devil,  \vho  does  any- 
thiDg  lie  cares  wiihoat  apparent  rej<«.rd  to  ealetv  ;  casual  paranoiacs  wlio  can- 
not  appreciute  tlie  importauce  whieh  men  attuch  to  their  tirne  and  to  thcir  pro- 
perty,  careless,  haplm2a.nl,  uupiiuctiial  people  w]io  break  their  eiigagenients 
and  do  nothinj;  thoroiighly  ar  Rxai?tly ;  giishin^  men  aml  woinen,  voluble  iu 
esprcasion.  sU]y  aud  euipty-headed,  except  tor  a  store  of  uselesa  infoniiation ; 
the  \vould-be  roformers  who  never  see  anything  they  cannot  improvo  upon ; 
and  tlic  fcckksa,  who  cau  uever  arraugt;  their  aHiiire,  \vho  spcud  their  days 
in  vain  eflurta  tu  rtnJeem  loBt  tiine,  al\vaya  liusy  aud  never  doinj*  uiuch. 

These  penple.  iU-noiirished,  or  prone  to  escess,  or  careless  of  nealth,  often 
oorae  to  au  uuhappy  eud,  periah  in  Bome  hopL'Iess  CAUse,  pamper  themselves 
w*ith  the  cuijuivjiiice  of  foolish  relativea  into  chrouic  livpochondria,  or, 
driven  from  pillar  tu  jxwt,  fi-om  post  to  pillar,  enJ  in  an  asjliiui.  A  little  čare 
aud  8y8teniatic  iinjuirv  eji8ily  lin-nish  the  fat-ts  Iiy  which  to  recognise  the 
more  precarious  of  these  variatious.  Wc  must  not,  however,  conclude 
hastily  that  a  muu  is  of  insane  prudisiTOsitiou  mei*cly  because  of  some  con- 
spicuoiis  eocentricity  or  bad  habit.  Krom  pncli  judgnients  haa  arisen  Ihe 
preposterotts  falhicy  that  geniuses  are  »suallv  dc^'eneratc.  As  has  been 
noted,  6ome  abnurmal  people  aro  prodigiouslv  accomplished  iu  certaiu 
directiona  But  the  cflinmon  senseof  maiikind  revoUs  againat  the  judgmeut 
which  classes  \vith  them  the  reaUy  great  ujinds  of  hi8tory.  A  Shake8j>eare, 
a  Goethe,  a  Napoleon,  does  not  manifest  arrcst  of  development,  and  a 
■ffoman  must  needs  have  guOered  much  from  uiodern  teacMog  to  be  nfraid 
to  have  such  an  one  aa  the  father  of  }nrr  cliildrKn.  These  great  miuda 
apprehenti  much  that  is  bevond  the  cflininan  perception,  but  their  geuius 
wa8  ba«ed  u^»on  a  strong  fabric  of  primitive  human  insiinct.  Other  kinds 
of  gcnius,  atill  not  nece88arily  degcnerate,  are  instances  of  cxtraordinary 
developments  of  isome  apecial  functinu8  nf  the  inlelligence,  sucli  aa  the 
inventive,  vi'hich  do  not  iuiply  an  all-round  8ufficiency.  Such  mlnds  may 
manifest  an  airest  of  one  or  more  of  the  important  mental  functions,  and 
in  that  ca*o  iiisanit-y  is  more  likely  l-o  overtake  thcm.  PhysioIogicaUy 
speakiug,  geuiutj  is  »iuiplv  an  unusital  vitulity  uf  uervuuB  uieclianiams  whoe»e 
function  is  auch  as  fit«  wit]t  the  environuietit  of  the  tiiue.  The  same  kind 
of  aooount  must  be  given  of  "  strong  men  "  (muscular  geniusesj  as  of  a  great 
poet  But  the  saue  geuius  is  one  wbosc  extrGordinary  gift  is  the  accompliah- 
mcnt  of  a  luind  wludi  ia  fit  for  ali  the  esseulial  fuuctious,  aud  apprehends 
ali  the  esM^iitial  trsditious,  of  bia  race. 

Vurther  alhmion  lo  this  subject  will  be  found  in  Dr.  Macpher8on'8 
article.  For  these  odd  niiiids  are  apt  to  cnd  in  delusion,  or  to  sufler  that 
couibinatiou  of  degeuerate  feeling  aud  degeuerate  thiukiug  \vluch  constitutea 
Paranoia  (j.!".). 

These  abnonnal  variations  which  we  have  considered  call  for  prophy- 
lactic  troatment  sucli  as  Ur.  Urcjuhart  haa  suggested,  aud  a  great  future 
lies  ijcfore  uiental  acience  in  this  applicatiou  of  its  kuo\vlcdge.  But  it  will 
not  be  until  Lbe  publit;  ivaliae  tlmt  the  braiu  is  an  orgau  capable  of  scientific 
management,  and  not  until  paren  ts  and  practitioners  habituallv  observe 
and  Btudy  mental  facts,  that  we  shall  enter  into  this,  the  only  hopeful 
field,  of  mental  medicine. 


IV.  The  Incidence  of  Episodic  Iksasitt,  with  Special  Kefekence 

TO   BODILT  SlG^S 

As  an  episixle  in  the  life  of  man  or  woman,  whethor  of  the  insane 

diathesiB  or  no,  in8amty  is  nearly  aUvavs  ushered  in  by  characteristic  sigus, 
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there  ia  no  aepect  of  the  subjeci  of  great«r  iniportance  to  the  phpician. 

liu  and  Bgain  he  \vill  be  face  to  face  \vitli  some  one  wbo  is  in  ver^-  bad 
flpirit&,  or  undul}'  cxalt«d.  or  espreasiug  some  airange  beliefg.  Is  this  peirson 
then  uuirelv  dt^^ireiiged  or  JD)*oii8  froiu  some  piiasing  cauae,  and  are  lliese 
Btrange  beliefs  merelv  mistaken  but  int«lHgible  opinions  !  Or  is  Lhere  bere 
tbe  incideuce  of  uu  lusauitv — the  invasion  of  the  organs  of  personaUtT  by 
a  diseasc  ntiieb  may  or  uin)'  uui  be  cJiecked,  but  wbicb  in  aiiy  caae  is  sure 
to  1)6  grave  ?  And  tbese  i|uestions  Bliould  be  prouiptl}'  answered,  for  a  large 
inajority  of  tbe  insane  are  curable,  and  uarly  Ji^noais  ia  of  the  first 
importanoe. 

Speaking  generalljr,  nearlj  evcrjr  čase  of  in3Jiuity  is  nttended  by  a  more 
or  leas  profouud  disturbance  of  ali  the  iinportaut  lK»dUy  fuiictions;  and  the 
tnore  grave  tlie  in^anitr  is  going  to  lie,  tbe  gn?ater  ihat  dislurbance  ia. 
Before  acute  iD8amty  the  foUo\%iDg  changes  are  to  be  notcd  :— 

AVrivu«  i^^stem.  —  Disturbance  of  deep  is  ver}'  common,  either  aa 
eleepleasneaa  or  as  drčama,  much  nioi-o  rarelv  as  extrem6  somnolcucc.  In 
melancholic  insanities  ancrgia  is  usual — a  di^^inclination  for  oxerticin  and  an 
oppreaaive  lasaitude.  In  mania  and  iu  dclusiouol  iusauities  the  {latient  bas 
often  manifented  restless  energy.  Ttie  imisLulur  sysleui  i»  geuetallv  irri- 
table,  and  tremor«.  slight  spasms,  and  exaggerat«d  muecle  reHexee  are 
aUnost  inrariable.     A  great  number  of  cases  complain  of  hjperseBthesaia. 

lHge9tivt  System. — Digestion  is  almost  iDvariably  disturbed,  and  loes 
of  appetite  is  uearly  couaUut  iu  melaucholia.  Dy»pe|^isia  is  associated  vrith 
coustiiuition,  wbich  the  patieut  i»  apt  to  ignore,  aiKl  ttit;  tongue  indicates  it. 

Circuiation. — In  everr  čase  in  whieb  melauchoHa  or  mjinia  is  iiuiiiinuul 
a  change  iu  the  cbariKter  of  the  circuiation  occurs,  but  there  is  not  alway8 
a  oharacteriatie  change.  Iu  both  diseasee  tbe  pulse  bcgins  to  t«  variable 
and  ezcitable  and  Hckle  in  rhythm.  There  may  be  hvpertension  or  bypo- 
tenniou  in  either  disease,  just  ns  in  aane  joy  or  grief.  The  important  iwiut 
is.  as  Bumas  provet!  {Reeue  rhUoAo/ihiijM,  Jiine,  JuIt,  August,  1896},  that 
the  uirculatory  cbauge  alway8  precedes  tbe  mental.  He  deacribes  a  caao  of 
alttniating  insanitv  iu  which  ne  vtas  ahie  to  predict  the  attacks  rix>m  the 
pulse.  There  mar  or  may  not  be  staais  and  cougestion.  CEdema  and 
asphyxia  of  the  extremitie6  is  oommon  in  lethargic  melanchoUas  and  in 
Btapor. 

Changes  iu  the  cunatitution  of  tlie  hlood  have  often  been  obaerved, 
but  tho  practitinner  is  not  likely  to  kuow  what  any  given  caae  normaIly 
manifest«  in  this  connection. 

Urim. — \Vt'  may  Bay  of  the  accrelion  of  urine,  as  of  the  circuiation, 
that  w)ien  inaunitv  is  impeuding  there  ia  iiaually  a  marked.  change,  but 
that  tbe  change  is  not  of  a  dietinctive  kind.  Perbaps  the  commoneHt  fact 
about  patient«  before  becoming  inaane  is  that,  instead  of  on  equahle  secretion. 
they  suRer  from  a  diminiahed  quuutity,  witb  high  colour  and  bigh  specihc 
gnivtly,  uith  i>erioda  of  polyurea  in  which  tbe  urino  is  |>ale  aud  of  low 
apecitlo  gni'vity. 

OtMrni  Constittttional  Changra. — Tbese  are  moet  important.  In  a 
large  majority  of  cases  the  patient  bas  been  losing  weight.  Very  rarelr  is 
the  incidimce  of  inaauilj  coiucideut  with  iucreasing  weight.  There  are 
tvo  great  tjpes  of  constituttonal  change  to  lie  uoLed.  In  uue  set  of  cases 
the  patient  ia  obeerved  by  the  relativc«  to  Ije  gro^ring  ibinut-r,  jHiler,  more 
vasted  and  haggurd  iu  appearauce.  Id  unotlier  there  is  an  ap},i«;arance  with 
which  1  alway8  uasociatc  tbe  word  "  suifeited."  To  the  eyc9  of  relativea  the 
patient  appuura  more  groas — not  ueceHaarily  gainiug  wcight.  The  com- 
plexiou  becomes  muddy,  tbe  expn>Baion  beavy,  the  eye  dull,  and  tbe  patient 
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hiuiBelf  miiv  coniplain  of  feeling  "clogged  up."  Perspiratiou  ia  uaually  ver^ 
ecantj-,  but  tlie  ekin  may  be  greaay.  Xhi8  uppeai'auce  of  siirfeit  ia  uniais- 
takablc,  indicutes  u  dcfect  of  excretioa,  and  probabIy  dcaotes  toxaemia. 

RcjtroduHive  System.  —  Meuatruatiou  ia  almost  iiivariflbly  (Usturbed 
before  in«anity  and  the  sosual  iunction  inodified. 

The  mr.ntal  signs  of  impouding  insanitv  ceed  not  he  enlarged  upon. 
However,  it  may  be  noted  thut,  except  in  the  rare  caees  of  almoet  instan- 
taneoufi  oasct,  the  paticufs  habils  iuvariably  ctiauge  iK^fore  au  attack;  the 
domeatic,  pereonal,  and  buBineas  truditions  are  departed  from.  That  is 
muoh  more  eigniticant  than  any  actual  feeling  or  idea  expre8Hed  by  the 
patient.  If  the  state  of  mind  which  cxcite8  ihe  phy6ician's  suspicion  haa 
not  been  preceded  by  altorcd  habits,  thero  ia  almost  certiunly  no  acute 
attack  impeuding  unleHS  thers  are  Bome  extRiurdmai-y  circumatauces  to 
wiusb  it,  a  disaster  or  nther  ^pVAt  shock.  We  mnst  llierefore  inquire  care- 
fully  into  the  circumstantial  facts  in  every  doubtful  čase.  In  an  interview 
with  the  patient  greater  importanco  attoches  to  facial  expre88ion  and  to 
manner  than  to  what  ho  Bay9  and  does.  Before  insanitv  hae  become  actual, 
paticnte  aiinoat  invariably  chan|^  ia  appi^rance,  and  exprea8  prenccupation, 
suspicion,  ar  drt;ad,  even  if  Lhey  do  not  aduiit  it.  At  the  same  tinie  the 
£ace  asauuiea  an  unwonted  brightne88  or  diilness. 

In  every  instance  it  ia  a  change  from  what  is  normal  in  the  patient'« 
iOase  that  is  siguiticant.  Nearly  ovcry  function  whioh  I  have  specified — 
both  ntental  and  bodily — will  be  found  to  alter  wheu  acute  insanity  is 
ooining  on,  and  the  phvsician  \vho  By8teniatically  investigatea  his  čase  will 
ver}'  rarely  be  taljen  by  siniirise.  \Vhen  tbe  attack  haa  begun,  and  (hiriug 
its  conrse,  those  bodilv  sjiiiptoms  bccomo  aggravated.  Derangementa  of  a 
constitutional  kiud  aud  disardere  of  one  or  othor  of  the  By8tcra8  are  ahnost 
iuvariable  in  episodic  in8anity.  But  the  8ymptomH  are  so  variable  that  we 
ahall  not  enlarge  upon  them  in  the  follo\ving  accoimt. 

V.  TvTKa  OF  Epiaomc  Issanitt 

Tlaving  glanced  at  tho  permancnt  ubnonnahties,  we  now  consider 
acute  inBauity  as  it  appears  as  au  episode  in  tbe  lilc-hiBtory  of  a  mind. 
Sometiiuea  these  at;tnal  insiinities  <K;cur  in  persons  audi  as  have  been 
descrjbed  aa  of  the  insane  diatliesia,  and  in  that  caso  tho  <liHeaae  may 
be  traced  as  a  gratiual  developniont  of  habitual  uiodea  of  tbought  and  of 
foeling.  In  othcr  word8,  a  coustitutionally  abnonnal  pcrsonality  iuay  l>ecome 
mure  almorinal  and  cross  the  line  beyond  wliic5h  tlie  patient  ni:ty  not  bo 
regarded  as  responaible  or  as  fit  to  take  charge  of  his  life  and  aftairs.  Or 
some  acce8sory  cause  or  aonie  crisia  in  developmeut  tnay  lead  to  a  gross 
oercbral  disturbance,  which  becomea  evident  aa  a  dcfinite  and  well-marked 
departure  from  the  uaual  mode  of  conacioueneas.  And  that  ia  what  alwayB 
happens  in  the  caso  of  porsons  who,  though  not  of  a  rtMingnised  type  of 
abnonnal  mental  variation,  sutler  an  episodic  in8anity.  From  any  of  the 
causea,  except  inheritance,  such  as  Dr.  Urquhart  has  enumerated,  a  fairly 
orderly  mind  niay  eutrer  a  cerebiul  attack,  aud  such  au  iusauity  is  an 
invasion  of  tlie  |)er8onality,  8low  or  audden,  under  wbich  the  normal 
character  may  disappear  and  give  phice  to  feelings  and  heHefs  aud  conduct 
which  are  quite  alien  to  it.  That  is,  subconedousuess  ■may  usurp  per- 
Bonality.  And  it  umst  grcatly  enlarge  our  conceptiou  of  the  subconsciotie 
to  8tudy  tyi»ea  of  insanitv.  For  the  very  fact  tliat  there  are  such  tvpea 
implies  that  the  human  brain,  on  a  plane  a  littie  lower  than  that  which 
becomes  realised  in  sane  life,  is  stili  a  more  or  less  constant  and  syBtematised 
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To  my  mini!  that  is  a  verj-  important  cnnc^ption,  and  one  which  is 
ip9  not  realisetl  by  ali  phTaicians  who  conccm  theuiseUcs  wit-h  niental 
TnuctioDs.  In  a  lesion  of  the  motor  orea  with  portial  paral^sis  the 
abeyance  of  mo\-enieut  is  not  folloned  by  iudefinite  incoordinations,  but  bv 
aecontlar^  Bjmptoins  whidi  are  s^slematic.  If  ibe  leaiun  is  unilutenu, 
muscles  of  the  sound  side  prodiice  an  exoe8Bire  eflect,  as  in  pushing  the 
tongue  or  diawiDg  the  mouth  a&ide.  Similarlj,  if  the  lesion  ib  high  up,  the 
deaoending  order  foUo\v8  quito  definite  aud  8ygt«'Uiatic  puths.  Tlie  spastio 
gait  or  that  of  ia.\nis  ia  chantcteriHtic  because  it  iu  more  or  less  eousUut, 
becauae  the  exceB8iTe  oontractione  in  the  surviving  musclaa  depend  on  the 
^tematic  armngement  of  the  surviving  mecbamsu)&  An  esactlj*  analogoiia 
sistem  or  orgauisution  pervadoa  the  lower  meutal  aivas,  so  tbut,  when 
personahty  fails,  the  brain  doea  not  uiauifesc  sbeer  di»order,  but  uauallj 
reveals  a  tvpital  acLivity  of  sumving  mevhauisuis.  TMiat  type  it  will  bie 
depends  iipon  constitution  and  upoa  the  eent  of  the  lesion.  The  beat 
esample  in  point  is  tha9of  altc-mating  per8onality  (double  consciousnesa),  a 
most  interesting  aud  not  imcommon  form  of  insanitv.  In  that  disease,  when 
the  first  personalitf  subsides,  the  cerebral  actiTities  are  detennined  by 
mcchanisms  of  a  seoond  perBonaUty  which  were,  eo  to  speok,  waiting  in 
readiuesa  for  their  op^Kutunitv.  But  tliough  not  so  obviouBly,  every 
iosanit^  reveale  an  analogons  onierliness.  Kven  acute  niania  is  not  reallj 
a  diaordered  but  a  quite  ajstematic  over-activity  of  sensori-motor  mechan- 
isma.  'VVcre  these  facts  not  so  therc  wotild  bc,  as  I  havo  said,  no  tvpcs  of 
inaanitj,  and  the  inaune  would  be  perhups  wceping  bccituBO  they  wero  million* 
airea,  or  eonimitting  suicide  in  oi^der  to  get  the  crojui  in,  or  uiakiiig  huiuictdal 
iillaicks  on  aH  and  sundrj'  liecause  tables  should  1«  motle  of  glas«.  Such 
real  incoherence  is  extrciuely  rare.  Moreover,  the  type8  of  insanitv  which 
wc  do  reuoguise  aro  for  the  most  purt  9ecoudary  8yiuptoms.  The}'  are 
analogoua  to  a  description  of  motor  [>aralysi8  in  t«mia  of  the  conlractures 
and  hjpereestheeias  of  the  surviving  mechanisms,  as  Hughlinga  Jackson  long 
8go  poiDte<l  out.  Acute  insanitv  is  a  grcater  or  leas  degree  of  failuro  of 
noruml  })cn<ouulity  \vith  ull  tliat  that  eutails.  The  primary  leaion  Is  in  the 
miK-lianii4in»  of  sane  character  and  saue  uonduct  whicli  have  gone  by  the 
b(Kin),  leaving  an  activitj  in  lower  mecbanisms  by  which  we  designate  the 
diseaae. 

It  has  been  su^csted  by  manj  authorities — Ilevan  Lewi8,  for  exaQiple 
— timt  cUuical  varieties  of  inaauity  ure  not  tu  be  r^arded  as  essoutial, 
that  they  are  '*  purelv  artificial  or  arbitrurv  diviaious,"  tliat  tlie  pjithological 
proce«,  vaecular  or  uer^ous,  is  the  imi>ortant  thing.  The  practitioner, 
hovoTer,  wauta  lirst  to  kuow  what  the  cliniad  dcvelopments  in  any  giveu 
čase  aru  likelj  to  he,  and  hu  is  nght  in  iusistiug  u[X)u  that  kDuwiedge. 

if  or  in  ali  ncrvoua  nRectiona  the  site  of  the  lesion  is  as  irnjkortant  aa  tlie 
ion.    It  is  important  for  our  knowlodge  of  disease  to  distinguiah  betveen 

'thrombosis  and  gUoma,  bct\veen  apoplexy,  emboliam,  and  sclorosu.  But  in 
each  cane  the  cousetjueut  imitainnuDts  ure  pari  of  the  illnesa,  ihod  \vhat 
th<'y  will  Ii6  de])ends  ujmu  tlie  site  and  aize  aa  well  aa  u^ion  the  uatuni  of 
the  lesion.  And  these  thiugs  aro  stili  more  tnie  of  the  lesions  of  inRanity. 
We  ttjay  i)afely  defy  any  one  to  predict  the  dilferencea  in  the  coursc  of  a 
nienlal  disoHso  which  is  due  to  stow  vaacular  oblitcrutiun,  and  one  vhich  is 
of  the  nature  of  a  aloiv  neural  utrophy.  The  diirt-Tence«  that  we  nx.-i>guiw 
are  chiefijr  diflereoces  in  the  positivo  Hecnndiiry  avnijtUmiH.  AlM*y»nce  of 
Donnal  perwnaUty  is  the  prime  fact  in  ali  episodio  inAtmiticH.  Th^reafter 
th«  OOUTBB  of  the  difltiitsc  doi>4;ndh  upoii  what  groape  of  lovrer  functiona 
beooine  too  active,  aud  Ibat  i»  an  afTairof  anatomy — a  topicat  factor.     That 
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esperiment  and  disease  have  localised  and  demoustmted  the  Kolandic 
centre.8  does  not  make  thetn  more  real.  Hnghlinga  Jackson  and  otliers 
kne\v  of  their  existence  loug  before.  And  siiiiilarlj,  recoguising  as  we 
luust  a  domestic  modo  of  couaciouaness,  ibr  example,  a  1'ugitive,  an 
amoroua,  a  constructive,  we  are  bound  to  iufer  a  8y8tematic  mechauiam  for 
them  ;  and  our  knowledge  of  it  wiU  not  be  greatly  enhanced  even  if.aa  seems 
uniikelj,  some  one  should  demoustrate  their  position  and  form.  There  are 
exceptional  cases,  but  the  vust  majority  of  insanities  are  only  intelligible  as 
sjstomatic  secoudarj  afl*ectious.  Wt?re  consciousuesa  aud  its  mechanism 
not  Hyst«matiu  tiiere  wonld  he,  aa  I  have  said,  no  t-linical  tv])««  of  insauitj'. 
Mklancholu. — Mehucholia  is  characteriaed  by  an  abe}*ance  of  interesi 
in  thiugs  in  general.  That  is  the  primarv  foct,  tlie  negative  symptoin. 
FoUowing  that  los8  of  babitiml  conduct  and  of  interest,  the  patient  becomes 
8clf-absorbed,  dwens  upon  bis  iniserv,  seeks  lu  find  Boiiie  explauation  for  it, 
or  perhapE  tries  to  put  an  end  to  it  by  insane  \*iolence.  In  any  caee  be 
cannot  forget  his  paiu,  and  that  self-rc^ardiug  mode  of  conacionsuess  is  the 
8econdary,  the  jhmtice,  fact  in  his  cusc.  and  it  13  con8tantly  prcsent  in 
mebincholia.  Moreover,  this  mode  of  consciousness  is  not  fortuitous.  It  ia 
determiued  by  subconscious  svstem.  Sclf-regard  to  au  insano  degree  ia 
provided  for  by  iubtrited  cerebral  inechanisms,  aud  woviId  predomiiiate  in 
ali  human  iniiida  biit  tbat  bigher  interests  aml  nctivilie.s  overrule  and 
prevent  it.  Melancholia  is  the  simplest,  the  inoat  likely  result  of  insflnity, 
Its  primarj"  fentiires  aro,  as  1  have  eaid,  a  loss  of  phvsical  energy,  an 
auergia,  so  that  tJie  patient  is  uot  fit  for  usual  activities,  and  a  loss  of 
interest  in  life,  so  that  the  mind  does  not  attend  to  aJTairs.  A  very  slight 
inveatigation  will  reveal  these  facta.  A  melancholic  is  babitually  tired, 
and  if  compelled  to  undergo  grcat  exertion  will  certainly  beoome  worse, 
and  probabiy  proceed  to  luauia  or  to  dementia.  But  the  exbaustion  is 
mo3t  uotable  in  the  higbest  functiona,  suob  as  are  nnrmaUv  coiicerned  \vith 
the  conduct  of  life.  Hence,  as  Dr.  Mercier  points  out  (p.  3S4),  the  dii-ect 
benefit  of  a  coraplote  rcbnqui9hing  of  ali  responsibilities  and  duties.  In 
many  coaes  t]je  nervous  depressiou  ia  due  to  bodily  disorder,  but  at  the 
Siime  tirne  the  failure  of  tbe  functiona  of  persouality  iuduces  or  occasious 

Shy8ical  deterioration,  and  we  cim  never  exactly  8ay  lio\v  rnucb  of  the 
epreasion  of  bodilv  functions  is  a  cause  and  how  much  an  effect.  The  fact 
remains  that  a  Uttle  inquiry  will  reveal  disorder  in  ncarly  everr  Bystem — 
dyspt.'p8ia,  couatipation,  anct  anoresia,  a  variable  beart,  a  soft  pulse,  cold, 
aud  ptirhaps  BwoIlen  extreniitieg.  diminished  aecretion  of  urine,  dry  skiu 
and  hair,  a  loss  of  weight,  sleeplessness,  uiuscular  irritability  and  tiabbi- 
ness,  diminished  surface  aeusibLlity,  esaggeration  of  deep  retiexe9,  and  ofteu 
acuralgia,  stifBiess  of  muscles,  and  difuculty  ajid  alownesa  in  esecuting 
fine  movements. 

The  loss  of  outvrard  relation  is  the  central  and  primary  impairment  of 
mental  fuuction — the  abeyancc  of  object  conaciousness,  as  Bevan  Levris 
designated  it.  The  melancholic  is  interested  in  notldng  aud  in  nobody  in 
his  lieighbourhood.  He  neglects  duties  and  pleasures  alike,  and  foi-aakea 
liis  habitual  occupatious.  AVlien  the  disease  is  advanced  even  striking 
events  poss  almost  unnoticcd,  aml  emergencies  induce  no  reaponse.  That 
of  course  betokeus  a  serious  failure  of  per8onality.  Thereupon  lower  forms 
of  nervoua  acti7ity  liecome  appjirent,  cliief  of  which  is  tbe  self-regardiog 
mode  of  attentioa  —  the  rise  of  subject  conaciousness.  Tbat  ia  one 
defiuite  phase  of  subconsciousneas.  The  mind,  on  relinquisbing  usual 
affiuis,  miglit  become  occupied  with  the  unusual,  as  on  a  hoUday,  or 
in  deluaiou,  ur  in  maoia.     In  melaucholla  it  becomea  occupied  vdih  itself ; 
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and  a  perMistence  of  that  fonii  of  conadousnesa  U  uieviubly  aseociated 
with  unhrtppiness.  Pleaaure  is  the  content  (the  snbjective  fact)  of  actiTity 
for  which  there  is  ample  cerebral  energy.  The  conditions  of  pain  are 
iIlacti^itJ  or  activitj  in  cxceiiS  of  vit&lity,  both  of  which  aro  preseut 
melancholia.  Tlie  exhaustion  from  wbich  ihe  melaDchoUc  suffera 
occasiona  wearine»t  anil  distress,  and  hiB  iDward  regard  perpietuatoa  it.  Ali 
the  rest  of  melancholia  is  the  attempt  of  the  brain  to  give  erpressioc  to  ita 
alt«red  actinties.  It  is  probably  a  miause  of  terms  to  apcak  of  tho 
melancbolic  persouality,  for  wheu  the  old  pei'8ouality  baa  goue — we  cauDot 

L8ay  whilher — what  remaiiia  ia  not  worthy  of  the  name,  but  we  iiiay  i-all  it 
the  iDelancbolic  or  invard  chiirncter.  And  that  expresaea  itHelC  in  various 
n'ay8  whicb  determine  what  are  8omewbat  arbitranly  discriniiuated  aa 

iTBheties. 

SiMPLE  Melancdoua. — In  simpie  mtlancholia,  for  esample,  outward 
movement  is  of  the  slightest.  The  paLient  i<t  Riinply  and  moDotnnou8ty 
depressed  and  qaiet,  does  not  tnoan  much,  or  otherwise  express  i^Tief.  The 
LDtelligence  uuky  be  fairiv  active  and  the  patient  able  to  appear  in  eociety 
vithout  attTacting  attention.  though  nlwayB  with  a  burdened  niind.  When 
alone.  bovever,  be  probably  rcaigns  himsetf  to  his  pain,  and  aireQdy  has 
glimm^Dgs  of  delusioua  Bueh  as  uiiglit  secm  to  him  to  account  for  hia 
aistnased  stale.  The  cliaracteristic  fact  of  thia  mode  of  consciouiiness  is 
thift  constant  nndercurrent  of  jiain — n  disorder  exactly  analogoiis  to 
exhauetion  of  any  peripheml  piirt,  though,  for  rea^ons  referred  to  in  the 
ACCoiLut  of  the  mind*s  relation  to  the  brain,  the  patient  does  not  refer  his 
pain  to  his  cerebral  luechanisms,  cloea  not  locate  it.  Tlie  eonditiou  is  ^?hat 
is  known  aa  a  8ystemic  Hen8ihility  of  an  unpleaaant  tona     In  health  the 

>0um  of  cerebml  actinties  has  a  balauce  of  energ}'  on  the  right  side,  in 
cuu!*e(|uence  of  which  tho  sy8temic  sense  is  plcosurable,  and  creates  a  jov  in 
life.  The  nieluncholic,  ou  the  other  huutl,  di>es  nob  lind  it  good  to  be  alive. 
aod  fnrtn  a  very  eftrly  stage  wchiIi1  mit  be  8orry  to  die,  and  may  even  feel 
promptings  to  end  his  niiserj  hj  suicide.  And  that  tindercurrent  of  ill 
fevling  can  nearly  alvraj-s  be  diagn">fted.  even  if  the  patient  \%iU  not  plead 
guilty  to  it.  If  you  vvatcli  him  tmobtierved,  you  wiU  mv.  him  aaaume 
that  iiidescribablu  look  of  t^elf-absurplioD,  as,  jierhaps,  in  the  middle  of  some 
occujuition  he  tiirus  his  mind  in\vftrd»  with  a  sigh,  and  from  vacancv  hia 
expn*«siMn  irill  poss  to  one  of  actual  pain.  Moreover,  melancholia  bas  what 
i«  calleil  a  gymnnsttc — a  definit«  miiaculor  stato,  just  as  exaltatiou  boit. 
Over  tind  above  the  slight  degree  of  atonicity  whicb  prevaila,  and  \vhich 
oooaaions  attitudes  and  movemeots  that  betoken  slight  muscular  fecbloDess, 
tbe  voluntary  muscles  asBume  poeitions  of  automatic  oontracliou.  The 
chanicleriiitic  [Kise  of  exaltation  \a  in  genuml  one  of  exteuaiou.  But  you 
wi]l  mrelv  nbacrve  tuttenaiou  iu  a  uieluucholic  unieas  he  is  making  an  eflort. 
Wben  he  lies  down  his  leiga  autnmaticallv  tlex,  and  his  arras  and  handfl^ 
Similarly  his  brow  puckers  dovnvrards,  hia  moutb  pitrseft,  and  his  eye6  are 
!rarely  wide  open.     1  am  speaking,  of  course,  of  what  huppens  when  the 

Ctieut  iit  not  aware  uf  lua  movemeiita.  In  other  vorde,  tlie  muscles  are 
ginning  to  aasume  the  ptMtes  ajjprupriate  to  grief.  and  whirh  in  their 
estreme  form  are  knowD  to  us  ali  as  reveale«!  by  tbe  actor'B  art.  or  aa 
commonly  expreased  in  aano  woe.  Other  varieties  of  melancholia 
umibirlv  HUggtett  that  the  dieorderuit  nc-tivily  folIow8  a  Bystt3Uiatic  courtie. 

AcUTi:  MCI.ANCHOLIA.  —  The  progresa  of  diseaae  from  simpie  to 
mcutč  melonchnlia  ia  obvionsly  8y8t«nutio.  It  is  in  fact  merely  a  deeper 
degree  of  melancholia.  The  uutwurd  regard,  oocaaionuliy  poeaiblo  in  tbe 
tbapla  Taxiety.  ia  qow  wholly  impcesibld.     Solf-rL-gard  corrtispondiugly 
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inci-euaes,  and  so  also  docs  its  accompan^ing  pain.  Similarlj'  the  gjiniiaetic 
of  melanchulia  ih  inLeuHJtieil,  aml  Uie  patieul'8  muaclea  automaticallj* 
assiime  posea  and  attitmlus  wlii(-h  are  8l,eryotypeii  ha  \vell-inarkHd  ex- 
pressious  of  distress.  (Note  ihat,  except  on  the  stage.  these  8lio\v8  of  grief 
aro  rarelj*  obacrved  in  the  sane.) 

In  acute  luelauchoiia  voUlicn  Is  profoundIy  affocted,  so  that  the  patient 
is  no  longer  able  to  conceiil  hia  gi"ief,  and  with  every  new  loaa  of  power 
self-regard  is  accentuated  and  its  consequent  pain.  Or  to  espreea  it  more 
ooireotlj",  outward  regard  is  atiU  furtlier  lost,  aud  nothing  in  the  environ- 
nieut  has  its  proper  iiiHuence  on  the  eonaciousuegs  of  the  patient.  lo  manf 
caaea  Lhis  is  so  prommncfd  tliat  «veu  if  you  speak  lo  him,  or  E.iy  to 
niove  him  about,  he  behaves  as  one  in  a  painful  tlream,  not  lookin^'  up,  not 
speaking,  apparefltly  never  turniug  liis  attention  fi"om  his  distress.  And  it 
is  iiuportaut  to  observc  that  this  exoess  of  self-i-egai-d  is  \vitliout  adequate 
reference  to  uonual  bodily  facts.  Fur  \vhile  in  the  visceral  variety  of 
nielanL'hnlia  there  is  over-atttmtion  to  intcrual  Btinmli,  the  conaciouBueas, 
in  siniple  aud  in  acute  melunchoUa,  does  not  sufticientlj*  ombrace  ordinarj* 
phy8ical  facts.  Attentiou  to  what  we  maj-  in  a  verv  wide  aenae  deacrihe 
ae  the  "  calls  of  nature"are  inhibited.  The  melancholic  seema  uot  to  be 
aware  of  the  discomfort  of  an  cmpty  stomach,  of  a  fuU  bladder,  of  drenohed 
garmeuta,  of  au  unnashed  aud  uukempt  person,  or  eveu  of  minor  sui-gical 
injitriea.  And  luuoh  af  niir  tn^iitutent  nni»t  lie  a  provision  agaiust  the 
dangers  of  Ruch  a  atate.  Tlie  uiator  ai^ns  are  aimilarlj'  accentuated,  aud 
the  cluasical  exprefi8ions  of  pain  sit,  from  luorning  to  night,  on  the  patient'a 
face,  hauds,  shouldera,  tiunk,  aud  loga.  And  uovf  also  the  morbid  acti\itiea 
find  their  way  in  ay8teuiatic  diret-liona  much  more  obvioualy.  There  ia 
much  more  niental  movnnient  of  a  disordered  kind.  Kor  example,  Jnetead 
of  the  iuten^al«  of  sane  thitildng  of  whicli  the  eimple  melancholic  is  capable, 
aud  which  alteruate  with  pethaps  siiuple  atteutiou  to  pain  or  vague 
aurmisea  as  to  its  cauae,  the  patient  bocumea  po»s^s»eii  wit)i  an  emotion 
which  he  eKplaina  lty  meana  of  dehisiou.  And  that  eiuatiou  is  nearly 
alwtty8  to  be  described  os  fear.  Acute  melancholia  revciils  the  survival  of 
the  fugitivc  cousciousness.  The  patient  is  pursued  by  fear,  very  oftcn  in 
the  form  ofremorse,  terror  at  the  tliought  of  the  posaible  conae^aencea  of 
tlie  \vit-kedne8H  or  fony  «f  whiGb  he  inuiginea  hiniself  tn  have  been  guilty ; 
or  his  panic  takes  a  prospective  direetion,  and  lie  is  c-onstantiv  expet:ting  a 
dreadful  niisfortunc;  or  bo  bohevea — \vhich  is  most  likely  in  those  cases  in 
which  there  is  some  ground  for  it,  and  ivhich  is  occaaioued  by  viscoral 
aenantions — that  he  Bulfeni  from  incurable  diacaae.  Now  also  the  dis- 
order  niav  be  observed  to  Bpread  towaid3  the  special  senses,  and  atteution, 
tinding  uu  footliold  in  aaue  and  outwar«.l  actiritieSj  becomca  posseased  by 
suggc^tiona  \vliich  emanate  from  tlie  viaiial  areas,  or  moi-e  ofttiu  fi'om  the 
amiitorv.  In  ihe  beginuiug  this  is  evident  merelv  as  lij-pent^stheaia.  The 
patient  heara  far  too  umch.  Or,  perhaps,  we  would  expre83  it  better  as 
over-attention  and  8ay  that  the  patient  Ustens  far  loo  much.  And  that 
happens  which  wc  might  expect  if  the  disease  ia  not  staycd.  Watchiug 
and  haU^mug  for  sighta  aud  auuuds  iustead  of  attending  to  aJTairs,  ibe 
patient  vili  l>Hrome  tlie  subjeet  of  halhicinations,  at  tirat  vague  and 
irrelevant,  but  later  appropriate  to  hia  distress.  For  here,  agaiu,  we  have 
to  note  the  sy9  tema  tisa  tion  of  the  disorder.  Wc  cannot  supposc  that  in 
this  State  of  disordered  perceptual  activity  ouly  appropriate  hallueinatious 
occur.  Bul  tlie  (iiatresaed  attention  aeleets  what  is  relovant.and.  as  alway8, 
attention  tr>  the  distressful  increases  the  facility  of  their  occuiTonce;  and 
so  painful  ballncinatious  survive  over  others.    AU  tbese  are  the  positive 
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soirivals  of  activity  in  acate  melancholia.  In  this  condition  parposeful 
ncts  are  almosi  in  abe^ance.  But  iherc  ia  stili  ihe  risk  of  suieidc  of  on 
impulAive  kiud.  though  tbe  patieot  ia  now  unable  to  plan  and  to  scheme 
for  it. 

AccTK  Demriocs  Melancholia. — Acuto  delirious  inaanity  generallj 
takes  the  form  of  mania,  but  not  always.  As  baa  been  hiuted,  the  prime 
diflerenoo  between  manta  and  mcluuuholia  ia  tbo  survival  of  outwaid 
JtivititiB  in  llie  form«r.  Iii  iicute  dtiUrioua  meLmcholia  thesH  uiovementa 
not  found,  Imt  otiter  R^mptoins  of  it  are  preaunt.     In  mime  caaes  of 

[ftcute  melancboUa  the  si^ns  of  i>odlty  disorder  become  verj  prominent.  In 
particular,  boiuo  patieuts  take  ou  what  I  buve  deschbcd  os  the  bodily  aigna 
of  aurfeit  so  suggeativo  of  tosa^mia.  And  that  Qiay  go  ou  to  an  eztreme 
Btate  in  which,  with  diminiahed  or  allered  seoreliuns,  furred  tongue,  eordos 

■  about  the  Tnomh,  dn*  skin,  rapid  pulae,  riee  of  temperature,  and  prodtration. 
there  id  the  app:ireut  uuconsoiousness  of  surroundiugs  aud  of  the  aelf 
which  i»  charocterifitic  of  doliriiuu.  In  this  stago  then  the  priinary, 
Hfffalire,  fact — the  lostness  of  the  sane  peraonulitj — iti  more  thao  ever 
obvious.  So  also  the  acoondarj,  tho  positire,  Bymptoms  are  on  au  ever 
lower  level  of  cerebratiuu.  The  patienl  haa  ceased  bo  bo  simply  aelf- 
n^rding  and  di.aitreivtful.     Hie  conduct,  iind  pTesumahly  his  conscioueneaa, 

iare  of  the  delirious  mode,  aa  in  tyi»hoid  or  in  pueumonia.  Even  the 
gyinn.i4itic  of  i>ain  hoe  gonc,  and  the  patienfs  miiaclea  move  autnnmticrtlly 
iu  ilt.'liriou8  movementa— chiotly  muttering  aud  picking.  Ia  ali  probability 
tbe  couai-.iausnese!  now  ia  barely  cajmble  of  deacriptiou.  It  \voula  appear  to 
1)e  occupied  hy  Hittiug  sensiitions  and  by  quite  vagne  and  dream-Uke  ideas. 
The  over-actinties  witb  whioh  it  is  engaged  are  apparentlf  in  tbe  Kolandic 

.area  or  bcloA-  it — uurelated  diaturbances  of  motor  and  Beusory  mecbaniams 
)f  a  primitive  form. 

Dblusional  Mklaschot,ia. — Simple  melancholia,  if  not  cured,  may  go 
on  to  an  acute  form ;  or  tbo  acute  or  the  delirions  vuriety  may  develop  very 
auddeuly  ^-itbout  paaedng  through  that  stage  iu  ^\Iucb  thu  depresalon  ia  a 
baokground  to  a  life  stili  capable  of  uut\vard  activitiea.     Od  the  way  to 

Ftieooming  chronic,  near]y  ali  melanulmliait  ure  deluaional  Such  a  develop- 
ment  is  probably  leaa  [>ainful;  for,  obvicuslv,  when  the  patient  ia  coo- 
atructiog  an  argument  to  espkiin  hia  atatc,  hc  is  not  entirely  self-regarding. 
l>eliUiious  are,  of  course,  positivt  »t/mptoma — the  \viiadering  fauciea  of  a 
"  lo8t  iiiind,"  wbicb  l»etoken  ai:tivity  of  a  aec(indary  kind  iu  tbe  no\r- 
tnirvinng  mecbanisms  of  intelligence.  And  here,  again,  we  miist  note  that 
ttto  mcUncbolic  mind  abidea  by  fairly  constant  jmlhe.  Nearly  ali 
m^diiiicholic  deliiaiuns  refer  to  one  or  othtir  of  tbe  primitive  iuKtincts  or 
truditions  of  the  race;  and,  liaving  taken  a  line,  eacb  |iattent  genendly 
sbidos  by  it  for  a  considemblo  period.  It  ia  always  a  good  aign  wlicn  the 
subjcct  of  the  delusions  alters.  \\^en  the  con^iousnoaB  departs  from  ona 
Bel  of  deliisionti  it  is  t|(iite  likcly  to  bc  on  the  way  towartla  recovtiry.     Tho 

fluoiiL  UKtial  lypua  are  oa  foilowa: — 

Conseiouanaa  p/  Imtnonititt/. — Many  patieute  are  couvinced  that  their 
diatreaa  is  the  consct^uence  of  their  evd  deeds.  And  not  infre')ueully  tliera 
ia  Bome  truth  in  thu  ideti.  A  largo  uumbor  of  puliuuts  wb(>  ItulievK  Lliut 
Ibcnr  are  eteni(illy  diiinucd  have  L»een  thu  vi<;tinia  uf  a  vicioim  habit,  aud  a 
badconacienee  in  a  |M)tent<!auMt  »f  iuaiinily.  A  luinaidiTable  numberof  very 
righteoiis  p4>ntous.  lumevitr,  Itelievc  wbcn  inaane  that  tbcv  huvo  been 
horriblv  wicke<.l.    Aa  a  riilc  tho  belief  ia  vague.     Uiit  somrtiuiea  the  {«tient 

pfiODceivea  a  euncrctv  crimo — murder,  ur  iiiiidelity,  or  tbeft-— and  harlMUi« 
deluaiaual  belief  tbuL  be  haa  been  guilty  uf  iL 
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ConseiouBness  of  Persffuti«n. — Deliisions  appropriate  to  a  fugitive 
consciousDess  charactcrise  a  form  ot'  6low  insauitj  which  wc  bhall  coamder 
later.  But  mauy  melaucholicd  also,  boweil  down  with  piiin,  t-onceive  tbe 
idea  that  they  are  the  victinis  of  a  conapiracy.  or  wanted  by  the  police,  or 
pursued  by  an  augry  God,  or  plnved  upon  by  i?lectrjcity,  or  imdergoing  8low 
poisoDing.     Theso  dclusions  in  such  caaes  are  uot  abiding. 

Con»ciou$-nt88  of  Sociat  JHsaittr. — Manv  patieuts  ou  retiriug  from  society 
under  their  grief  liecome  poraeBsed  with  the  idea  that  they  are  dis^p^aced 
in  the  ejes  of  their  neighboure.  that  people  look  a«kauce  at  them,  that 
they  are  defaulters  and  riUBed.  Melaucholics  who  eeldom  manifcBt  an 
interest  iu  outside  aflaira  wiU  soraetimes  dcvotc  themaelvcs  to  the  uew8paper 
to  an  estent  dilfic-ult  to  undtratautl  until  w«  learn  Uiat  they  are  IcMiking  to 
find  themselves  in  one  of  its  black  hsts.  Sinii!arly,  when  a  jiatient  is 
removed  from  home  a  very  common  delusiou  ib  that  a  domeatic  disaster  has 
occiimnl,  that  tbc  home  hos  bcca  buraed  dowQ,  that  the  spouse  ia  dead  or 
has  fled,  or  that  ttie  cliUdren  have  been  murJered. 

ConfcionsTifss  v/  Bndily  Disordrr. — These  olaases  of  debision  are  not 
discrete,  but  ob%'iou3ly  overlap.  No  deacriptiou  of  mentol  facta  is  or  can 
be  fsciusive.  And  ninTiy  cielusians,  c)ther\YJ8R  clasBified,  are  occaaioned  by 
a  fonsciousriess  of  ill  health,  \vhether  interjireted  as  euch  or  desoribed  in 
other  terms.  That  modo  of  attention  is  sometimes  general — docs  not  refer 
to  any  particular  funutiou  or  part  uf  the  body,  and  then  the  patieiit  probablj- 
believea  8imply  that  he  is  dying,  or  labouring  under  Ronie  incurahle  iin- 
Bpecitied  disease,  or  eniitting  an  otfeusive  odoiir.  Or  it  inay  be  jMirticular — 
i*cfci-8  to  some  one  8ystem  or  ffjmiptom  —  and  tben  perhaps  the  patient 
believes  that  iusects  are  crawliug  over  hini,  that  his  stomach  is  of  glasa, 
that  he  haa  umcer  uf  the  throat,  Lhat  he  has  lung,  or  hearl,  ur  aMonunal 
diseaBe.  The  8ystenuc  ill  feeling  such  as  occtira  iu  netirasthenia  or  in 
toxfcmia  probably  accounta  for  this  hypochondria  of  a  goncml  kind-  And 
we  ciiU  it  hypochoudria,  not  because  there  ia  not  actital  disease,  but  because 
the  patient  sufTera  tho  invariahle  hyp(»chondriut:al  svmptoui  of  being  wholly 
unable  to  ignore  his  trouVile,  and,  iiot  conteut  with  feeling  and  thinking 
about  it,  diacottTses  freely  npon  the  topic.  Particubtr  delusiona  are  more 
often  b.ised  upon  local  disorder.  Hjperffistheaiaa  and  ftDKathesias  probablj 
account  for  niany  such  beliefa.  Viacerul  deluaioua  oft-en  prove  to  be  ajijjroKi- 
mately  true.and  pbysician8  do  well  to  make  frcquentexaminationaof  patienta 
who  insist  that  a  specified  funetion  is  disordered.  Iu  particular.  ae  Dr. 
ilacijherson,  in  this  country,  and  others  have  i'ecently  insisted,  \ve  must  have 
great  rt-gard  to  iudigestion  or  paradigestion  in  the  iuaane.  Thu  belief  of  a 
melauchnlic  that  he  has  an  animal.  an  tMnbr\'o,  ii  rhick,  or  a  battery  "  in  his 
inside,"  ia  often  a  misinterpretation  of  a  very  real  fact.  A  large  propor- 
tion  of  melancholica  are  dvepeptics  and  have  dilated  stomucha.  Many 
bours  after  a  meal,  if  voniitiug  ticcur,  or  if  the  atonmch  be  emplied  by  th« 
tube.  undigeated  foml  \vill  be  ejec-ted.  Heuce  the  moditic^ition  of  tbe  old 
idea  that  melancbolies  shouM  be  inili8criniinately  stufted  with  food,  and  the 
advantagea  in  certain  cuaes  of  washiug  out  the  stomach,  and,  as  Dr.  Mercier 
sugijesta,  of  a  8trictly  regulated  diet. 

SuicinAL  Melancholia. — If  melancholia  occurs,  aa  it  often  does,  in  a 
person  who  is  lacking  in  the  lifp(-pn>.swrviug  instincts,  he  will  c«rtainly  become 
suiciddl  if  his  distreas  is  oonsiderable.  We  can  appreciate  what  it  means  to 
hini  if  we  consider  (\vhat  ia  a  fact  and  not  merelv  an  expi-ession)  that  a 
vidim  of  a  brni  aea-sickness  really  does  not  čare  whether  the  boat  goea  to 
the  bottom  and  he  with  it  or  not.  The  diatreas  of  melam-bolia,  and  iirobably 
of  stupor,  is  wbat  vre  would  describe  as  intolerable.    Most  cases  would  be 
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glftd  to  die,  but  most  cAonot  brini;  themselves  to  perform  tbe  siiioidal  act. 
The  proloDgatioa  of  life  is  ver)'  liir^ely  a  muaculur  iifrair.  Tite  Ure-instiitct 
18  to  a  larjjB  estent  iiii  iulierit^d  atries  of  self-defensive  uovementa — to  dmv? 
a  liinb  aw&y  from  hurt,  to  nm  fmm  danger,  tu  ahhuk  from  inHicting  a  wound 
OD  oneeelf—all  of  them  as  antomatic  as  the  blinkiDg  of  tbe  e^elida  in  a  dust- 
Btorm.  Id  suieidal  melanchoUu  one  of  two  elemeuts,  or  botb,  maj  be  preseot. 
These  iostinets  for  dau<rer,  tbe  commoa-acDse-appreciatiou  uf  what  wiU  hurt, 
may  be  not  full)'  develnj^ J,  or  the  jmtieut  mtiy  bave  great  pbick  or  detenuina- 
tion,  heoce  tbe  discrimiuation  which  putients  ahawaa  to  the  moiie  of  auicide. 
and  the  didcrimination  which  the  physician  must  eserciae  as  to  tbe  fatol 
probability  in  a  given  čase.  The  oaly  safe  aasutuptiou  is  that  each  and 
every  melancboUc  will  be  glad  to  die,  aud  tberefore  it  is  never  stife  to  leave 
them  ungtiurdod  in  cinnimstances  wbicb  ulTcr,  iind  peilm^is  ol)trude,  an  uppor- 
tuaity  of  suicide.  But  the  variety  of  nit^liincboha  \vhich  we  are  now 
considering  is  a  much  more  posiiive  state.  It  is  not  merelj  earelessness  of 
life,  but  a  fixed  aud  pei-aist«nt  determinatiou  to  put  au  ead  to  it.  Sucb 
oasesare  not  infrequent.  They  are  not  of  the  acule  form  of  melancboUa, 
which  bas  almoBt  no  Diitward  relation.  but  generally  speaking  bavc  consider- 
able  mental  activitv,  probahly  couverse  a  good  deal  with  their  ueighbours. 
and  are  able  nt  tiuies  to  ijuite  comeal  or  forget  thuir  distreaa.  Tbeir  state 
of  mind  is  like  that  of  »imple  mehincholia  with  a  »uicidal  intention  added. 
They  are  like  persons  vrho  know  they  must  die  soon,  sometimea  are  caflt 
dovrn  by  tbe  tbuujrht  of  it,  somctimcs  mereifully  forgctful,  aometimes 
deliberatelv  deccitfui  al>out  it.  Everv  sucb  čase  bas  an  iusane  eonviution 
OD  the  subject — that  hia  or  her  deiUh  ia  neceNiarj  or  expodient  Some- 
tinies  that  conviction  gro^rs  iu  a  mind  tvhieh  does  not  reveal  mucli  olher 
iu9aQity,  but  qaite  os  often  is  an  insann  conclusion  from  insane  prcmisea. 
Such  patienta  believe,  fur  example,  that  tbey  are  a  source  of  dauger  to  their 
neighbotin,  that  the  world  will  not  go  right  till  they  are  dead,  ar  that  they 
muat  die  to  espinte  tbeir  orimes,  and  uot  intFequently  the  grounda  for 
bringiog  about  their  death  are  fiimiebed  by  hallucinationa.  From  that  of 
the  religioua  fanuiic  whu  heirs  God  calliug  upoii  him  to  come  away  fmm 
tbu  eartli,  t<<>  that  uf  tht*  dt^generate  crimiual  who  is  Imsel  from  iiiorning  to 
night  bv  fierce  voices  which  cry  out  upon  him  that  be  raust  be  alain.  there 
are  endle««  forms  of  hallucinationa  eucb  ns  mjiy  prumote  tbe  suieidal 
determiuatiou. 

In  sulciiial  melancbolia,  then,  the  8y»tcmatio  nnture  of  the  disease  ia 
ob\iotia.  It  proliablv  occurs  in  people  who  bave  uot  a  uormal  fear  of  iujury 
And  of  dcath.  Thifl  laok  of  Ufe-preserving  instinct  is  an  inherited  quulity 
bf  a  negative  kind,  and  wljen  usefu!  activities  of  an  outwani  kind  become 
impoosible  and  [»in  aupej-venes  the  coiiaciouRnens  a-^tsumea  the  suieidal 
mode.  It  is  fortnn»tuly  rure,  fur  idl  pi-ouounued  melaucholics  vvould  be 
■aicid»l  were  it  not  that  tho  vitality  of  the  life-preservin^^  instincts  ia 
enongh  to  vithstand  and  inhibit  suieidal  suggestion.  But  they  oll  sutler 
»orne  dfgre»»  of  iibevance  of  theac  instincts  m  tiieir  disrcgurd  of  the  calls  of 
naturB  tu  wbich  I  bave  refi-rrt-d.  Nu  ucut«  melaucbolic  taJcea  paina  to  live, 
though  only  a  few  take  pniiis  to  dil^ 

HoMiciUAL  Mklanchoma. — .funt  aa  the  melanchnlir.'s  difttreas  mfty  iind 
a  «ystcmatic  expn*Miou  in  a  determination  to  commit  suicide,  bo  alao  may 
it  tiud  an  outlet  in  homicide.  liere  again  tho  appareutiy  diaarderly 
activity  ia  one  whicb  has  a  defiuite  plice  in  the  (»ilienta  cuuaciouaueaa, 
Just  as  be  might  believe  his  own  death  im[N>rtaut,  and  bring  it  about.  so 
alflo  he  may  come  to  tbink  that  9"me  one  ^se  shotild  (be.  aud  attempt  to 
achievo  iluL  tiometimea  these  suieidal  and  homicidal  iutentiuns  on 
VOUT  23 
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aaaociatcd.  Heuce  those  tragedics  Id  \vhk-h  a  falhcr  kills  his  familf  and 
tfieu  jteriiaps  lumself.  lu  some  Ciiaes  tlie  homicidal  melaucholic  eut«rtain8 
a  delusional  belief  about  people  in  general,  Buch  a«  Lhat  the  more  j»eople 
he  can  kili  the  better  God  wUl  be  pleaged.  Sonietimes  he  believes  bimaelf 
callcd  upou  U)  extirpate  a  class  of  persons — the  prodigate  perbaps,  or  the 
oppressivG — and  ic  his  wcak  thiuking  he  may  attack  persons  who  are  not 
of  Ihe  claas  referred  lo.  More  ofteu  Lhe  j^rouuds  of  homic-ide  are  persomil, 
and  the  patient  attav-ks  persons  whom  he  lielieves  to  be  in  conspiracj" 
against  hiin  or  other^ise  the  medium  of  his  miserj".  And  then  alao  the 
aigna  by  which  he  rccogniscB  those  whom  he  coaaiders  his  cacmies  are 
generallj-  fauciful  and  slender.  Lastly,  he  may  selctt  oue  iudividual,  vvhom 
ne  may  delusionallj  endow  with  svil  jKiwerB,  and  plot  and  plan  for  his  or 
her  destniction.  And  in  snch  caw8  we  bave  apeciallj-  to  protect  Buch 
persons  Uiward9  whom  the  patient  hos  couceived  an  antipatby.  Ofteu 
bdcauae  of  some  real  slight  or  injury,  aomctimes  from  unreaaouing  dishke, 
the  patient  \vill  develop  an  extreme  vindictiveueas  aa  of  au  elephaut  or 
dog,  BUpporting  it  with  dclusional  arguments,  and  seeking  an  opportunitj 
of  homicide.  To  sueh  caaes  tlie  rtJiuarka  oflfered  aa  to  the  coubtitutional 
prediaposition  to  snicide  imiy  be  applie<l  alsn  to  homicide,  but  tmnslated 
into  t^erms  of  tbe  otber8'-Ufe-pre8er\-ing  jnsttncts.  Thn  instinct  not  to  hurt 
or  kili  othere  is  strong  in  our  race,  or  if  not  alwayB  so,  ia  carefiilly  cducated 
iu  most  peoplf. 

AfiiTATKD  OR  ExPRESSiTE  Meianchoua. — ^These  varieties  of  melancholia 
\vhit.'li  I  bave  indicated  are  obviou8ly  a  tranaition  of  the  disorder  dowTi- 
vrards  and  outward8.  The  morbid  etate  in  simple  melancholia  is  centralised. 
In  dcluBiou,  whcQ  the  mind  thiuks  about  itself  and  explaiiis  itself,  the 
einotional  couteul  is  diuiiuisbiu)^' ;  lu  suicide  there  ia  a  distiuet  though 
inaane  activity  of  a  purijosefnl  kind;  in  homicide  it  is  etill  less  central, 
more  outward,  And  iu  the  vjinetv  called  agitated  melancholia  the  out- 
ward  ftctivitics,  though  on  a  low  level,  are  very  manifest.  The  patieut 
wriug8  her  hands,  teors  her  hair,  s\™y8  up  aud  down  on  her  chair.  or 
perbaps  scurriea  about  the  room  like  a  fnghtened  rabbit,  moana.  groan«, 
or  cries  aloud.  Iu  sliort  the  condition  is  one  in  \vhich  the  gj-muaetic  of 
diatreas  in  ita  moat  extravagant  form  has  supplauted  the  diatress.  The 
cousciouauess  has  become  a  motor  couacioueuess,  and  probably  very  little 
paiu  is  fell.  jVctual  shedding  of  teiirs  ia  uncommon,  and,  moreover,  when 
the  patient  ia  left  to  berself,  the  agitatiou  often  diuiiniahea,  and  she  ia 
capable  of  apparentlv  sane  conduct.  It  is  in  relation  to  tbe  presence  of 
onlookers,  or  the  kuowledge  that  people  are  near,  that  ia  the  occasion  of 
agitated  melaimhoha.  Iti  that  reapecit  tbe  muscular  activities  of  agitated 
melancholia  difler  from  thoae  of  mjinia.  Maniacal  acts  do  not  alway8 
expres8  joy,  are  ofteu  without  reference  to  the  central  state.  MelaucboUc 
acts  usually  espreas  grief,  are  the  recoguised  medium  of  expre8aion  of  the 
difitresaed  conaciouaueas.  But  angry  mauia  aud  excited  melancholia  are 
not  far  removed. 

Any  attempt  to  internipt  tbese  movements  of  grief  or  of  fear  is  U8ually 
resented,  and  the  muscular  pose  becomes  one  of  resistance.  The  conscious- 
neaa  of  fear  begcta  an  active  diatruat;  or  at  leaat  the  conduct  of  a  rcsistive 
melaucholic  seema  to  imply  that.  But  we  err  iu  assuming,  in  the  iuaaue, 
a  mental  content  appropriate  to  their  conduct.  Thoir  coDSciousness 
probah]y  doos  not  contain  vrhat  the  musclea  expre&3,  and  perhapa  resistive- 
ness  ia  merely  a  miiscular  reaction  implyiug  an  unlbinking  avci-aiou  to 
interference.  These  resiativc  caaea  art:  most  difficult  aud  caU  for  most 
akilful  uuraiug.     The  worat  uf  tbeiu  stifTen  on  the  very  approjich  of  doetor 
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or  nurae,  cling  tight  to  the  cliair  if  j-ou  trv  to  raise  theiu,  root  themaeh'es 
to  the  grouad  if  you  try  to  make  them  walk,  clioch  their  teeth  if  you 
vould  fečii  them,  refuse  to  s\vallow,  to  waah,  to  diess,  to  undreas,  or  eveu 
to  empty  bowols  aod  bladdor.  Furtlicr,  they  often  kick  and  bite,  aad 
BcratcU  und  puU  the  nurde'a  hair.  They  call  for  immense  patience,  and 
people  aro  apt  to  r^ard  them  as  wilfuU,v  di%igreeable.  That  is  because 
of  the  out^ardueea  and  apparent  purposefukiess  of  the  Bjrmptoms. 
ven  the  most  uniniliatcd  recogaiso  that  the  quiet  melancholic  is  irre- 
nsible.      But  the  resiative  uieliiueholic  seems  respousible.      Sorautimes 

may  help  the  nurse  by  reminding  her  how  a  trapi>ed  animal,  or  a  child 
In  distreas,  will  repel  and  perhapa  attnck  thoae  who  go  to  its  help,  and  that 
in  resistive  in5anity  the  paticnt  does  not  understand  people.  Chronic 
eUuuhoIia,  whioh  may  peraiat  for  7car8,  is  usually  of  an  active  form  aud 

D  resistive. 

Phobi.\  {Parlial  Afeiatukolia). — Many  cases,  and  aime  of  them  very 
intere8tin<{,  \\'ithout  a  general  melancholia,  sufter  a  niorbid  and  penristent 
fear  iu  rulation  to  limited  and  specific  titiuge — knives  and  scLBSora.  blood, 
and  blood-red  oolour,  narrow  places  (claustrophobia),  oi>en  sijaces  (agora- 
phobia),  and  vrhat  not.     Some  of  these  phobias  are  developmental,  and  the 

moD  Diiud  ia  uormally  afraid  of  gro«  d&rknes^  loud  uoiaes,  dead  human 
I,  reptiles,  precipicea,  fire,  deep  water,  and  other  things  prupi!rly  to  be 
avoided.  In  the  weak,  either  by  derelc^ment  or  after  i-ritical  hodily 
iUnesBes,  or  in  othcr  neurasthenic  states,  the  aflection  often  relates  to 
^lings  Dot  cs8cntinLIy  harmfuL  The  fear,  whatevor  it  niay  rcfer  to. 
primftrily  occurs  ouIy  \vheu  the  patieut  ia  foce  to  face  with  the  object  of  it. 
But  in  many  cases  of  a  mebndioHc  tiubit  tlie  patieut  dwelk  upun  the  fear, 
and,  apart  from  any  objectire  occaaion,  Itecomes  distressed  at  the  mere  idea 
of  tho  thing.  Then  v6ry  probably  obeeaaiou  will  develop,  in  which  the 
nauaeous  suggeation  oblrudea  itself  repeatedly  and  perai8tently  until  the 
diBtractod  patient  breaka  dnwn  iinder  it.  In  anr  čase,  while  thu  tcrror  is 
upon  him  the  jtatieut  is  in  great  distress.  And  the  panic  which  rivets  liis 
ttention  is  associated  with  a  chamcterlHtic  museular  state,  not  unliko  the 
astic  of  acuto  melancholia,  but  with  an  addcd  tremulouBnoss  and  an 
tualed  feebleness.  At  the  aame  tirne  the  pupila  often  dilate,  the  face 
pale,  and  the  patient  feels  himaelf  unable  to  mova  In  fact.  the 
dltferenoee  and  resemblances,  mental  and  1>odilj,  betveen  meliinchoUa  and 
phobia  are  analogous  to  thoee  betwecn  unhappinees  and  fright.  Moreover 
the   treatmeut  of  phobia   practicany   rcsolves  iteelf  into  preventing  ita 

iming  melancholi.i, — by  diniiui»hing  the  general,  and  diverting  from 

particular,  nervousnoss  from  which  the  patient  safiers. 


Stitpoe 

Vhen  insonitv  i^  deacnl>cd  as  a  disease  in  the  cerobral  structures  which 
re  uonutil  Hfu,  v>>:  imp]y  Ihat  the  fuuctiou  of  nervo-cclla  and  uenc- 
fibret  is  im]Niirad  iu  the  aenMe  that  their  excitMbiltty  lu  dimiuiithed.  Su<di 
an  aboranue  of  functiooiil  acttvity  liocomoa  manifest,  when  it  is  far  advanoed, 
in  changes  vhich  we  can  ohaen'e  under  the  micioscope,  sucb  as  are  desoribed 
by  L»r.  Koljortson.  Bat,  foUovin^  that  im])(urment  of  cxcitability  in  tho 
cv\\»  an<l  hlirea  of  saue  menUd  actlvitv,  there  iit  usually  very  ovident  iu 
InMiinttv  H  hy])f!rexrit<ibility  of  lucchanisms  on  a  lower  level.  or,  at  loast,  an 
ahnoriiiiil  actiMtv  in  them,  and  tliese  secondorj  ezoeeaes  constitule  tho 
poiiiive  iiyiupLoms  of  insauiiv.  But  stupor  must  be  deacriboil  almost 
ly  in  negative  teruis.     It  ia  chameterised  by  fuilurcs  and  UxH8tM  rather 
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than  by  esceaBea  and  estravagances.  The  patient,  in  pure  stupnr,  Mnnot 
do  anythiug  except  the  most  priinitive  thtnge — canuot  speak,  canuot  walk, 
cannot  ehakc  hands,  cannot  brush  his  hair,  canoot  button,  and,  pre8umably, 
cannot  thiuk.  lu  other  vvords,  and  to  dcschbc  the  diseaBe  iu  a  aentenca: 
Stupctr  is  the  cessatiou  of  conduct.  But,  before  elaborating  that  remark.  we 
must  digreas  to  consider  exacLl)'  the  avstem  of  functions  which  we  must 
suppose  aro  chiefly  involved  in  the  diminiahed  excilability  vrhich  char- 
acterises  tho  diaeaae. 


In  his  dfHCTiption  of  ineIaiicboli»,  Bovna  Lewi)i  ]u.vm  uiuch  emphosis  upon  the 
failuras  of  tlie  mvfcuiar  elemmf  o/  /hiW,  hiicI  iudeou  repiirds  tboiu  bjs  urimary. 
The  subjoct,  however,  is  one  which  iu  perhups  raore  ftppositc  to  stupor.  Aud  that 
is  iii  no  wfiy  at  variance  with  Hevan  Len-iss  position.  Foi'  stupor  is  n  secoudary 
dtivelopment  of  melancholia  in  which  the  degiresnjon  of  function,  the  increo^od 
netii-iil  rft&istance,  ho«  ^pread  downwards  and  outWftrd«  tovvards  tho  miiscles, 
Inde4*d  ve  mi^ht  have  destrribed  a  stuporose  v'ariety  of  melancholia  as  leading  us 
on  to  Btupor.  There  is  no  čase  of  acut«  melanchoHa  tliat  does  not  threaten 
stunor  ;  and  there  is  no  iituj>or  that  is  not,  or  has  not  been,  nielant-liolic 

The  term  "  muscular  filenicnL'!'' as  app]i(*d  to  intelligencp  is  easilv  understood. 
Based  upon  thi*  r»u*cular  sense,  it  hai*  its  tinal  expres8ton  in  the  construotive  or 
inventive  consciousne^s— in  conc-eivinK  and  designiug  things  to  ho  ilouo  an(]  made. 
Its  Diost  element«ry  furm  is  nece9sary  to  aH  perc^ption.  The  shape,  the  aize,  ihe 
distaiice.  the  feel,  th«  w»;ight,  the  dirt-ctiun  in  which  thiugs  are — aH  these  and 
other  (|ualitiirs  of  ext-crniil  objects  ai-e  perceived  hy  inuscular  sensalioiis  following 
movemcnU  of  the  fve,  hmhs.  nnd  body.  Bovan  Le^-is  thinks  timt  these  inusculnr 
elements  in  the  me"lan(^hr)lic's  perreption  of  things  nifty  he  impaire«!  Ijofore  nnd 
without  an  inipairment  of  t!ie  other  and  pasjtiv«  irlements  of  the  nenses,  that  tho 
"space  attributen  "  of  external  objects  can  only  t>c  realised  by  an  unwonted  effbrt, 
aud  that  theroby  an  esccasive  sense  of  the  "  i-esiataoce  of  the  environraent ''  is 
suggeatcd.  "aud  the  apparent  energy  and  freedom  of  the  wiil  restricted."  (Wo 
umy  duubt  that,  seving  that  tho  olemi;ntary  qurtHt.ies  of  things  are  not  known  to 
the  adult  iiiiiid  as  discreto,  but  as  conipnunded,  and  in  eotirse  of  dissolulion,  the 
oonipoum)  niectianisni  of  a  given  ohject  into  vbleli  its  priinal  eloinents  bave  beeu 
rosolvcii  will  be  the  first  to  ga.)  \ie  that  as  it  niay,  there  c«n  bo  no  doubt  of  the 
importance  of  another  form  of  the  miiscnlar  element  in  intelligenoe — what  we 
niay  call  prnffcthre  aetivitief.  Theice  are  not  relations  of  vhat  is  comnionl/ 
r^cfjpnised  an  ften8ory  activities,  but  are  on  the  other  side  of  niind.  They  are 
functions  of  what  we  know  as  psycho-ruotor  mechanisnis,  and  might  be  dcMcribed 
as  aspects  of  the  niind  in  the  act  of  tnovine-  These  are  not  only  muscutar 
ZDOvements.  but  luentu!  moveiuent-s  a«  w«!T  — tho  furward  acti\-ities  of  the 
intelli^Riio  tiuch  us  oceur  in  reasoiiinK,  decidine,  ohoo^iiiiff,  planning.  Por  niuch 
more  of  the  montnl  eerebrum  is  psyc;ho-motor  tiian  nierefj  that  pitrt  of  it  vrhich 
oontaios  the  iraimes  of  detinite  movprnents.  The  idea,  the  intention,  the  nientaj 
picture  nf  any  detinitp  nioveinent  \vhich  we  may  project,  is  we]l  down  on  tlie  way 
to  actual  motor  functions  But  iuany  of  the  luore  central  processes  are  of  this 
projeptivo  nature.  Vor  examplo,  most  people  tliink  about  thiiips,  not  hy  Dinking 
use  of  Riechani-snis  which  repre^ent  conceptions  of  the  thing-s  themselves,  but  oi 
those  which  represent  thuir  nauieij.  And  iiuim-s  are  things  which  we  speak  or 
write,  or  which  omr  eycs  pick  up  from  the  piinted  page,  or  which  we  prick  our 
mind's  car  to  listen  to— ali  of  theui  niHscuhtr  eloments.  Maiiy  other  menfcal 
prc^cesses  we  cnn  descril>e  in  temis  l)0]'rowed  frijin  the  aimlogy  of  grocrS  luove- 
nients,  nnd  wliich  siiggpsl  Their  proieetive  naturft  The  onderstandiog  "graaps" 
things  (Hevan  I>?wis)  iLnd  "holds"  tnem  ;  we  re-"ocllect''  things  os  the  attention 
eaiits  about  to  "pick  up"  what  is  wanted  :  we  "pursue"  a  subjeot,  "follow"  or 
"take  up"  a  line  of  thoiicht ;  our  syuipatliies"enibrace'"  things  and  people:  the 
imagination  "  reaches  out '  t4)  "touch"  new  things  ;  wo  "hold  fast"  to  con%nctions ; 
Btc.  etc  Aud  we  »peak  of  a  "standpoint"  or  "poiut  of  view"  »here  the  matn 
self,  as  it  vere,  reniains  wliile  the  projective  activities  go  on  arouiid  it.  Above  ali, 
persoiiaIity,  as  tvas  sald,  is  determined  by  u-hat  a  man  conceives  of  himsojf  as 
saving  and  iloing— the  things  which  he  con8ciously  projects.  AlE  these  ihen.  and 
ntliers,  are  the  pfivcho-mntor  activities  the  niuscular  element«,  which  fail  in 
nielanchoHa,  and  whose  failure  determines  the  abej-ance  of  outward  eonsciousness. 

In  stupor  the  psychf>-iiiotor  loss  is  at  its  greatest,  and  the  ajstematic  course 
of  the  di&order  is  directly  uutward  ur  dowuwtiirds  tunards  the  uiusciea.    Stupor 
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i»  prfr«ipinpntly  k  p&yoho-mntor  paralvsis  involnng  even  tlie  mechanisma  ot 
demiitfl  movement«  of  which  I  have  spaken.  The  natient  cannot  reason,  cjinnot 
decide,  cannot  ptan,  cannot  atrange  in  his  mind  to  do  anything.  nor  agree  witbin 
liimiell  OH  to  wl)at  is  best  Ui  b«  done,  ur.  at  Uiast,  he  gives  nu  evidi>nn;  of  such 
mental  movemenu.  for,  as  wc  kuow  hini  l)y  actual  oWrvalion.  h«  is  siiuply  a 
penon  who  cmunol  speak,  canuot  u»e  UU  annd«,  cannot  «'alk,  c&n  bardly  stand,' 
pecnuie«  appai*eiitl7,  he  cannot  conceive  of  these  niovement«.  And  by  and  live 
if  tho  diseaae  progreeses,  impainnnnts  on  a  stili  lover  level  wtll  oocur,  and  tlie 
patient  beooniH  niuBOularly  impotent,  pAretic,  and  atrophic 

By  ita  nature  a  patieot  in  stuiur  is  preveuted  froiu  roTealing  to  ua  the 
mental  ojuient.  He  cannot  expre38  what  he  feela  or  ihinks,  or  onl,v  in  the 
most  laboured  fasbion.  Thia  point  must  he  insiatcd  u^ma  becauae  eome 
obeerrera  make  vei7  definite  statements  aa  to  the  octtial  conditiuD  of  the 
etnporosč  mind,  Bome  of  which  aro  not  verifiable.  It  bas  long  been  the 
cufltom,  for  iuHUiuce,  to  regard  stupor  as  a  eunditiou  in  which  aensation  is 
blunted.  That  may  I)e  so,  but  ali  that  we  can  reallj  s&j  ia  that  the  {utient 
does  Dot  react  to  the  Rtimuli  appHed.  And,  from  ^me  neceasaril}'  nm<^h 
eiperiments,  I  am  diAposed  to  thiuk  that,  at  leant  in  Bome  čase«,  there  is  not 
anr  gross  losa  of  commou  sensation.  Fiirther,  we  cannot  alway8  take  the 
sube^uent  version  of  the  patient  as  descriptive  of  his  content  during  the 
attack.  We  havo  no  proof  that  memtJtv  ia  activo  during  stupor.  And  vet 
ve  can  infer  a  good  dtkl  witli  coiui>arative  aHsurance.  We  can  contidčutlv 
affinn,  for  esamplp,  that  the  atujKiroHc  sute  is  cHsentiallir  juunful ;  we  rarelv 
aee  bo  patlietic  an  eshihitioD  uf  prolViiiud  distres«  as  some  convalescent 
Btupi^irs  reveal.  Both  of  the  acccpted  conditions  of  pain  are  associated  in 
atapor — a  demand  for  responao  from  enervated  mechaoisms,  and  pent-np 
activity  in  mechaniams  not  aufiicientlr  used.  Vet  not  in  everr  čase  oan 
the  diatresB  be  observ«}d.  fnr  cven  the  ^unasttc  of  pain  maj  be  loet,  and 
tbe  facial  eKpreesiun  and  the  attitudcs  1)6  thase  of  almoet  pure  anergia. 
The  disease  is  to  a  Ur^e  exteQt  svatematisod  iu  tht-  Uijjhcsi  motor  mechanisms. 
It  has  m>  grmnastic  in  the  proptir  sense,  no  characterisUc  muscular  posee, 
The  olnriuus  thing  in  Btuporoee  muscles  is  their  ahseuce  of  pose.  Tbe  face, 
trunk,  and  Umi  m  are  expre8sionlees  and  toheless, 

Stmple  Aneroic  Stupor. — In  this  condition  the  patient  can  only  be 
deecribed  in  uejfative  terma.  It  ia  one  of  tbe  fev  insauities  in  which  the 
obvious  impairments  uf  personalitv  j)rabablv  convs])ond  to  tlie  actual 
disease.  There  is  a  profound  disturbauce  of  outward  relatinns.  The 
patient  may,  for  ali  we  know,  feel  an  interest  in  aflairs,  but  he  cannot 
*how  it  He  just  sita  stili,  or  Ues  stili  tn  bed,  does  not  speak,  does  not  um 
his  limbe,  although  he  may  move,  is  fed  and  relieved  of  excreta  onlj  \vitb 
difllculty,  does  not  wash  or  clothe  bimself.  The  appearance  ia  oftener 
eorfeited  than  emaciated;  the  face  maj  be  flushedj  asi)hyxia  of  the 
exlreiuittes  iaay  occur;  the  muscles  in  general  betoken  profound  toneless- 
nen.  In  mauv  cases  the  ejes  retain  wbat  seem  to  be  voluntaij  more* 
menCs,  and  muy  searchinglv  wander  round  the  room — a  phenomenon 
which  BUggests  considerahle  snrriral  of  sensation.  Toach  stimuli  and 
stimulation  of  the  6|>ecial  sensee  will  tisuallf  elicit  no  response.  but  the 
ftpplieatiou  of  uiild  pain  is  likely  to  elicil  sigus  of  distresa.  Tbe  retieze« 
in  slnpor  are  vanublu. 

The  oonditjnn  is  apt  to  be  mistaken  by  frienda  and  utbers  for  obstinacT, 
or  what  they  vaguely  oall  hysteria.  and  we  may  here  note  some  poinls  m 
diagnoaia.  Stupor,  for  cxample,  must  not  be  confounded  vith  Btupidity  sucb 
u  oooorB  in  myxoedema,  iu  adeuotd  aOeoiiuus.  or  in  otber  cerebml  "  toxioa- 
tiona,"  nor  with  semi-comatose  states  indutiMl  Iiy  uarcotics.  The  bistory  of 
tbe  oaee  must  settle  tbe  diagnosis,  witU  sjiecial  refurence  to  rapidity  of  onael 
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in  auergic  stupor,  tbe  cxistoncc  of  prodisposing  causes  of  iosanitj,  and  of 
aucb  imuiediate  causea  aa  esplain  cerebral  ueurasthenia — exhau8tinH  illness, 
shock,  masturbation,  etc. ;  but  there  oan  be  no  mist-ake  if  th«  pnjHician 
attends  8ufficiently  to  muscular,  vaso-motor,  and  trophic  BjTuptoms,  ali  of 
which  endence  niuch  more  profouod  depresaion  oF  tunction  tban  in  mere 
8tupidity.  States  iuduced  by  hypuobiem  have  a  utuch  greatcr  rcsemblance 
to  stupor,  and  inay  only  be  discrimiiiabed  from  it  by  circumstantial  facts. 
Tn  cjitalepsy  (q.v.)  and  in  hy8terical  anergin^  on  the  other  hand.  the 
8ymptom9  of  low-level  depressiou  may  closelj  resemble  stupor,  but  the 
mental  impairment  is  slighlcr  and  trun»icDt.  Coina,  such  as  uiay  occur  in 
traumatisin,  apo|ilexy,  the  poai-epUeptic  state,  etc.,  may  also  be  confuaed 
with  Btupor  unless  tlie  hiatorv  of  eatOi  caae  Ite  Btndied.  Then  there  ia  the 
interesting  condition  described  as  lethargy,  which  is  not  a  real  stupor,  but 
a  condition  of  prolonged  sleep.  Clarke  (Amvr.  Jour.  of  Jnsan.,  Oct.  1891) 
deacribea  a  womim  who  slept  for  seveo  year8,  tbeu  had  a  reraission  of  8ynip- 
toma  for  seven  yeaTa,  theu  fell  asleep  again  for  a  »\>e\\  of  thirteen  year8.  In 
her  lethargic  phase,  when  not  asleep,  she  seemed  quite  alive  to  what 
happened,  did  nut  8uil  the  I>ed,  ate  food  8low]y,  but  did  not  speak.  Afler 
ths9eniomRntary  awukenings  she  just  tnrned  round  and  went  to  sleep  again. 
The  fact  that  sho  did  not  speak  for  eleven  year8  bringa  the  čase  near  to 
stupor.     Sho  alwaya  slept  dceper  at  night. 

It  ia  iutereHtiug  to  oljBerve  that  atupor  is  the  meutal  disease  in  which  a 
miatJiktfii  diagnopiH  is  uiost  likely;  and  the  reason  is  to  l>e  fountl  in  its 
priniary  and  essential  8yuiptom,  irresponsiveneas.  The  phvsician  should 
consider  this  fact,  that  stupor  ia  ;par  exceiUnce  a  primary  aftectian,  charac- 
terised  by  ita  negative  Byiuptom8,  as  illustrating  the  fundament-al  diatinction 
betveen  primar}-  (negative)  and  8econdary  (positive)  signs  of  luental 
diBease. 

Melancholic  STfPOR. — This  attbction  is  much  oommoner  than  simple 
ancrgic  stupor.  lu  tho  latter  the  oueet  uiay  be  rapid,  may  indeed,  after  a 
great  shock,  for  exam]>Ie,  lie  almost  immediate.  Melandiolic  stupor  ia  a 
sIower  development  as  a  nile.  is  attended  by  obviovis  mental  pain  from  the 
first,  and  nsuallv  foUow8  bodilv  iUnesB,  or  Bome  other  neurasthenic  procesa, 
such  as  overwork,  exp08urc  to  cxtreme  heat,  masturbation,  or  acutc  insanity. 
Concomitaut  u-ith  the  had  špirita  Lhere  ia  tbe  anergia— tbe  iuability  to 
iuleud  and  to  cjirn,'  ont  inttintiona.  Ligtlessneas  f!ifarcely  deacribes  it.  It 
is  a  di8ability  as  well  aa  a  dieincUnation  for  outward  acti\ities.  lu  evei^ 
caae  tho  impairment  gpreads  outward8  and  downworde,  and  becomes  evident 
in  the  Haccid  muscles,  torpid  eecretions,  afiphyxiated  limbs,  soft  pulse, 
ahalIow  respiratiim,  trophic  depressinn.  These  develop  Hlowly,  and  aB  lbey 
prngTees,  mental  pain  jncreases.  In  Buch  cAsos  suicidal  feelings  and 
attempls  are  common,  not  usuaUy  of  a  deliberately  determined  kind,  but  of 
the  impulsive  variety.  Melancholic  stupor  is  prone  to  fubninating 
(esploaive)  activitiea.  These  njay  lake  almoat  any  form — a  shout,  a  somer- 
aault,  a  blovr,  destructive  violence,  homicide.  suicide,  or  an  epileptoid  fit. 
Melancholic  stupor«  must  alway9  be  carefully  watched.  The  mental 
content,  BO  far  aswekno\v,  is  largely  oneof  passivitj.  Manv  patients  recall, 
on  their  recovery,  thiugs  that  happeued  during  their  stupor,  incident«  which 
occaaiuned  boililv  pain, — a  fact  which,  as  wa8  aaid,  vvould  indicate  leas 
aneesthesia  than  many  authoritiesassume.  Such  cases  end  varioualy — often 
in  recovery,  which  is  frequently  preceded  hy  a  maniacal  phase,  a  low-level 
ideo-motor  activity,  which  ushers  in  the  recovery  of  tho  projective  activities 
of  the  higher  cortex. 

Dklusional  Stupor. — As  Clouston  argues,  stupor  is  very  rarely  deter- 
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mined  hj  &  patient'8  delusion.  In  a  few  cases,  perhape,  a  sudden  and 
abiding  obeesaion  (fixed  idea)  m&y  eszplain  the  patieats  iiamobility,  sucli  oa 
that  he  is  dead,  or  that  the  leasi  movemenl  mav  briug  about  eome  cata- 
Btropbe.  In  the  vast  majoritv  of  Luses,  hoverer,  Ih«  delutdnn  is  the  palient'fi 
ajKilugj  for  hia  stupor  and  not  the  real  expLanation  of  it.  Fioding  himself 
tuuscle-bound  be  iovents  an  accoiint  of  tus  statc — that  he  is  made  of  glass, 
foT  ezample,  or  tbat  bis  veins  are  fuU  of  mercur)'.  that  his  head  ha»  dropped 
o(f,  tfaat  bia  bodv  bolongs  to  some  one  elee.  Crudltv  ia  churacteristie  of 
sluporose  delutuona  T!iey  aniply  bear  out  wl]at  I  have  said,  that  delueinns 
are  due  to  too  Uttle,  and  not  to  too  much  thiokiiig.  Stuporose  casea  do  not 
make  elaborate  and  sjstematiaed  conceptions  as  a  rule,  but  become  poBecesed 
of  ainiple,  lixod  boliefs,  as  inimodiato  and  unrelated  as  obseasiona.  In  the 
sphere  of  muacles  the  characteristic  mode  is  that  of  increased  resistance ; 
and  a  really  gnnd  caae  of  reaistive  stupor  is  a  romarkable  phenomenon. 
Passing  from  the  anergic  state  of  raere  flacciditj  the  musclee  become  the 
site  of  diBtorted  activitics,  and.  asauming  uttiludcs  nppropriato  to  what  the 
patient  feela  and  believes,  \vill  not  be  nioved  from  ihem  hj  anythiiig  short 
of  dangerous  force.  I  am  not  a\fare  that  anj  one  bas  measiired  the  teusion 
in  sach  casee,  but  to  the  casual  obsen'er  it  would  seem  appropriate  to 
describe  it,  not  in  terms  of  fout-poundfi,  but  in  those  of  }iorse-power.  As  a 
rule  restivenesa,  even  in  stupor.  is  aggravated  by  the  mere  presence  ofother 
people.     It  difTers  from  that  of  melancholia  in  that  it  is  reflifltiveness  to  an. 

'  intcrference  with  a  stereotvpcd  attitude.  The  patieut  perbaps  sits  witb  bis 
hands  on  his  knees — au  attitude  of  delusional  8afety,  and  retuins  that 
attitude  in  resistance  to  Interference  even  to  the  point  of  fmcture ;  or,  if 
aUowed,  will  wear  the  skin  away  by  preesure.  A  melancholic  resistiveness 
is  much  more  general  If  vou  trioo  tochange  such  an  attitude  in  a  melan- 
cboUc,  hc  wouId  prubablv  Uft  bia  hamLs  to  atrike,  or  bis  feet  to  kick,  or 
would  dult-h  at  thinga  near.  or  would  run  away. 

Cataleitic  Stupor. — Many  stupor*  develop  cataleptoid  ^mptoms.     I 
need  bere  onIy  point  out  the  relationships  of  this  variety.     Catalepsy  in 

[stupor  is,  for  exauiplc,  the  obverse  of  resistance.     It  is  much  ucarer  a 

[diiect  development  of  aimple  anergia.     In  ttie  8tupi>rufie  muaclea  there  is 

ity  of  energy,  but  it  i«  Iying  faUow  for  want  of  centrifugal  stimuli. 

fnable  to  energise  himself,  the  patient  may,  instead  of  becoming  resistive, 

~ra  on  aa  cxaggerated  muBcular  faeility,  and  the  cataleptoid  statc  is  the 

'gjiunastic  of  tbat  mode  of  atteutiou.  lu  vol  ii.  of  this  work,  p.  165, 
reference  is  made  to  the  cataleptic  muscular  state.  In  stupor  we  do  uot 
have  the  completely  waxeu  concUtion  bo  often  as  Bimply  a  disposition  to 
retain  induoed  poees.  The  fool  of  the  paueDt'a  musclcs  givee  na  more  of  the 
impreasion  that  she  is  vbluntarily  retAioing  the  attitude  which  W6  havc 
impueed  upou  ht^r  ;  hut  ou»isir>nally  the  jlex\hililaa  cerai  is  pre»ent  in  Bome 
In  any  čase  the  plnatic  musciilar  state  is  Dot  compatible  with 

'defusions  snob  as  have  been  indicated,  but  is  usuallj  assooiated,  so  far  as  we 
caii  gather,  with  meotal  torpor  aod  vacuity.     Wben  it  is  obvious,  a6phyxia 

^of  the  liinbs  and  truphic  im[iairmeuta  are  not  marked.     Sudden  movementa 

ij  ooour  alt«mately  with  it. 

Mania. — In  Btupor  vre  have  a  diaease  which,  as  has  hwn  said,  is  to  be 

:hbed  almost  entirely  in   negative   terma     SecoDdary    and    poeitive 

iptoms — delusioD,  grief,  muscuUr  reaistivencas,  catalepsy — do  occur ;  but 

'tfafi  primary  featurea  are  the  musuular  and  mental  immobilitr.  In  melan- 
cholia the  negative  condition,  the  absence  of  oQtward  sctivities,  ia  evident 

^oagfa,  but  vre  deeignate  the  diaease  by  ita  predominant  sccoodary  srmp- 
-Ihe  painful  aelf-regard.    And  in  mania.  also,  it  is  ilie  secondor/ 
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fiyinptora8,  the  exce88ive  low-level  activitiea,  which  are  most.  obvious.  Mania 
is  iu  conlrast  to  stupor — a  diarrhcea  instead  of  a  coustipation  of  ideo-motor 
activitics  in  a  brala  whioh  has  lost  ita  bighcst  aud  controUiug  functions. 
For  tlie  primarv  uondiliou  of  mania  is,  as  ia  melaucholia,  nu  abevauce  of 
normal  outwar(i  relations.  True.  the  maniacal  Blage  is  cHaracteriaed  hy  a 
dimiuished  subject-consciousne&s  aud  by  an  exaggerated  ohject-conseiouaneaft. 
But  the  object  conactou5nes3  is  on  a  Iow  lev^  and  quite  abnonnal  iu  ita 
mode.  Tlie  cBsential  faot,  theu,  ib  the  abevanee  of  normal  pcraonalitj. 
Tliat  liaa  to  \ie  re[i«ated  «(/  miuaeam  unLil  pliy8it:iaaa  leai'n  to  have  lesa 
regard  to  ita  secondarv  conseqnence8 ;  and  it  may  be  serviceable  to 
illuslrate  it  iu  conuectiou  \vith  mania.  For  that  purpose  let  U3  assume  the 
palicnt  to  bc  one  of  an  average  miud,  whose  personalit)*  is  concerned  with 
the  home  and  the  earuing  of  a  livelilioud  as  central  elementa  in  hia 
coDaciouaness.  \Vliat  happens  in  uiania,  tlien,  is  that  he  loses  these  attacb- 
meuts.  His  occupations  become  etale,  he  neglects  his  work,  he  disregards 
hia  wife  and  childreu,  he  destrojs  the  peaut'  of  his  home.  If  the  attack 
be  suddon,  we  do  uot  ihiuk  of  it  iu  Ihis  light,  but  iu  that  čase  it  is 
stili  more  obvious  that  the  patient  has  brokeu  loose  from  hia  ealUng 
aud  from  hia  home;  he  bas  dropped  Ms  career.  And  this  failure  of 
normal  peraonaUty  imphes  mental  pain,  aml  melanuholia  becomes  manifest 
if.  8o  to  speak,  the  disease  givea  it  tinie  to  develop.  In  many  casea. 
however,  the  maladv  develops  m  rapidly  that  the  melancholic  stage  is  onl)- 
au  atftiir  of  an  hour  or  t^o,  and  in  eascs  of  immediate  mania  the  paln-staj^ie 
BeeuiS  L-o  be  aa  sbort  as  iu  a  čase  of  auddeu  death.  Iu  the  great  majurity, 
however,  cuirefiil  inq^uir)'  reveala  tEiat,  for  some  tirne  piat,  the  patieut'8 
špirita  have  been  at  leaat  fitful — the  sigo  of  incipieut  failure  in  the 
mechftuisms  to  vvhich  X  have  referred. 

Paaaing  alowly  or  i-apidly  through  the  stage  of  pain  aud  subjective  over- 
attention,  the  patittnt  soon  developu  an  exivssivo  m:tivifcy  in  iileo-motor 
functions  ou  a  lciw  level  In  melancholia  there  is  in  general  a  depression 
of  corticiil  function,  both  high  and  low.  In  mania  there  is  activity  to 
exoeas  on  levela  lower  thau  the  uormal  highest.  Aud  that  bespoaks  a 
pleasurable  tone  of  špirita  \vhich  has,  moreov^r,  ita  characteristic  gymuastic. 
\Vhea  the  uianiac  is  at  his  fpiietest  his  mviscles  assunie  the  estensive  mode. 
The  wide-open  eyes.  the  expimded  mouth.  the  head  throwu  back,  the 
shoulders  oj>en,  the  sprcad  tiugers,  the  ercct  carriagc.  the  strnight  knees,  are 
iu  etfoug  coutrast  vvith  the  gyumaslic  of  melauchuUa.  Aud  the  exultatiou 
ia  iutelligible ;  for  tha  dynamical  condittnua  of  pleasurti  are  fulhlled — rest 
of  the  devitalised  mecbanisms  and  1'uU  activity  of  the  ener^etic — exerci8e 
of  the  imagination,  of  the  special  senses,  and  of  the  voluntarj'  museles. 
And  evun  iu  mania  the  Byt^teuiatic  ualure  of  the  disorder  cau  geuerallv  he 
demcmstrated.  It  is  impossible  here  to  expound  tlie  sUtemeut,  but  mauia 
is  not  intrin8ically  incoherent.  The  maniacs  sentences  seem  ircoherent  tt> 
U3,  but  they  are  cohcrent  to  his  8urvi\Tng  mode  of  consciousueea.  Could 
vre  obtaiu  a  completo  bird's-eye  vicw  of  ali  that  happens  in  his  cortex,  vre 
should  diacover  that  hia  disordered  activitics,  eveu  wheu  peripherally  initiated, 
and  stili  more  wlien  they  are  ceiitrally  detemiined,  folloi,v  aloug  paths 
whieh  are  orgauically  associated.  Aud  the  big  types  of  mania  are  obviouslv 
6y9t.euidtic  developmeuts.  The  folloviing  varielies  ure  tbose  described  by 
Cloustou.  But  the  iliscase  ia  so  gross,  so  obvious,  en  fully  treated  of  iu  the 
text-book9,  BO  impoasible  of  private  čare,  tliat  we  ueed  oiily  puiut  out  salient 
fsatures  and  remark  a  few  of  the  relationships  of  the  ajfection. 

SiMPLE  Masia  is  often  not  diagnosed  iu  its  earlv  stage.  There  is  a 
general  exaltatigu  of  cortical  fuuctiou.      The  {>atit:ut  b  restleas,  ttctive« 
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funciful,  pleaaed  wtth  himseir,  but  often  quarrelaome.  This  atage  is 
cl)anicl«riBed  by  great  activity  of  the  high-level  functions  ehort  of  coirective 
juilgmeot  and  coherent  purpose.  The  consciousness  teems  with  ex- 
travogaut  ideas,  hoi>e3  and  achemes,  and  revels  in  exceas  of  affectioos.  Now 
and  ouvrarda  we  uiual  note  the  unrestrained  actmty  of  tho  objective 
rulationa  Kverj*  Httle  change  in  the  en^'ironment  Buggests  something  to 
the  patiente  restless  mind.  A  elever  companion,  vho  cares  to  lead  the 
patienc  on,  will  elicit  au  apparentlj  endless  flow  of  convetcation,  qtute 
»coherent,  but  grosslj  extravagant.  and  m&j  lead  him  into  anv  uiadcap 
I  adveuture — a  viBit  to  the  crowned  heads,  or  to  tlie  Norih  Pole,  the  purchase 
of  an  arroy  of  elephanta>  or  of  half  the  coal-fieldB  of  Europe.  But  let  the 
guidance  of  the  compftnion  be  withdrawn  even  for  a  moment,  and  the 
exuberant  interesi  of  the  patient  wiU  fall  a  prcy  to  the  next  suggestion 
his  enriromnent  oCTera.  FaciUtv  and  lic^le  enthuaiasm  are  the  featurc«  of 
this  stage. 

AccTG  Mania. — In  acute  mania  the  loss  of  function  beoomea  more 

obTious.    The  patient  is  inoapable  of  ideas  and  of  putpoaive  activities,  even 

of  the  inaane  kind,  which  occura  in  aimple  mania.     Consciousnesa  now  is 

apparentlj  on  the  liolandic  level     At  leaat  the  patients  activitiee  are 

falmost  cutirelj  sensoh-uiotor.     She^for  women  ofTcr  the  most  exuberaDt 

^mptouis  of  acute  iiiauia — haa  ]>assed  grathiallj  from  active  ideas  and 

projecta,  aml  the  attention  ie  occupied  whnUy  vnih  senae-percopkions  or 

with  mmple  movemeni,  or  \vilh  both.     Over-aitention  to  sight«  and  eounds 

id  emelle — the  sensoij  mode  of  acnto  mania — is  in  my  optnion   leas 

'desirablo  and  apt  to  beoome  a  chronic  insauity  with  hallucinationa.     As  a 

[rule,  hovvever,  objecta  perceived  excite  an  immediat«  motor  resTMuse.     The 

[patient  aings  in  anaver  to  the  liird^  knocks  over  va^ies,  ahoute  the  name  of 

|,«ach  thing  she  sces,  blow!i  her  uose  tiercelr  at  a  smeli,  pose«,  jumps,  and 

torea  appropriatelv  to  the  stimuli  of  which  ahe  la  conscious.    Aod  if 

aenaori- motor  relation  obtAins,  aiich  a  caae  is  more  eaailj  led  back. 

under  appropriate  treatment,  to  orderlj  and  purpoeeful  actintiea.     Other 

i,  again,  are  of  a  predominantir  motor  t)'pe,  vrhose  muscular  actirities 

im  to  be  8ubjcctively  determined.     The  outward  relatiou  is  at  its  acme 

in  loch  caaes,  at  least  quantiLatively.     The  [mtient  dauoea  and  uestures 

like  a  dezriah  to  the  point  of  eihaustion,  or  talka  or  ahoute  or  amgs  in- 

|t)eB8aotljr.     In  the  latter  čase  ideation  is  at  a  minimum,  and  wordB,  not 

itenoea,  ponr  from  her  Ups,  though  she  may  repeat  set  phrases  or  anatchee 

rtry  or  aoog.     Quit«  often  alie  will  sulfer  a  diarrheea  verb<trum,  wboee 
7ol)erence  i«  a  rhvthmical  or  rhjming  or  nllit<}rative  or  other  non- 
ideational  asaociatiun.     Theseare  the  casea  most  likelr.to  becomeexhau8ted, 
k«nd  liablc  to  end  in  »tupor  or  in  acute  dclirioua  mania  or  in  dementia. 

Acute  Deltrious  mania.. — BeiCa  Mania. — lu  acute  delirious  mania 
the  reductiou  of  eortical  function  la  stili  greater,  and  is  au:om]Ntnied  by 
rave  IkmIjIj  srmptoins.  The  mental  condition  is  one  of  delirium.  The 
tient  ia  uuconscious  of  things  around  her  as  such.  She  stares  at  them. 
twh  theiu,  pioks  thetu,  aa  in  a  dream,  moves  re8trlea8ly  atiout  in  a  vander* 
^ing  uiuniier.  ah  if  luokiug  for  aomethiug,  or  aa  if  lr)'iug  to  get  away  even 
through  vralht  and  doont,  nnd  onIy  mutters  if  she  Hpeaks  at  ali,  »r  criea 
feebly  or  whine8.     And  meann-hile  she  is  phy8ically  exhausted  and  febhlo. 

Spotite  is  gone,  Ihc*  tongue  is  dr}*  and  hea\'ily  furred.  there  are  sordee 
9Ut  the  tiiouth,  the  breath  is  foiil  with  au  anto-mortem  odour,  the  pulse 
Efaat  and  inv^rulir,  the  respirutton  ahalloiv,  and  not  prn{K)rtiuuattiIy  rapid. 
Ueep  is  inijMiaHible.     The  caae  i«  now  one  for  moet  cun^ful  nuraing  and 
itaiDing  food,  which  OAuUf  muit  be  Admizust«red  bj  the  lube ;  and.  in 
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my  opinion,  reat  should  ba  obtained  by  mecbanical  restraint  Thia  con- 
dition  sometimes  develops  rapidlj-,  or,  less  commonlj",  foUovrs  a  prolongetl  acute 
attack.  Tho  ejTnptoms  certamly  Buggest,  over  and.  above  exhau6tioD,  some 
cerebral  toidcatton  such  aa  wo  suppose  to  be  the  part  caiiec  ot"  other  febrile 
iDsanitios.  Na  oue  kuow8  \vbetUer  l}ie  tuxiuKs  are  the  producte  of  extreme 
uerve  wa8te  or  of  panuligoation,  or  from  some  other  source. 

Delusiosal  Mania. — This  condition,  as  Clouston  observes,  is  to  be 
distmguiBhed  from  dcluaiona.1  mclanchalia  and  from  chronic  deluaional 
iu3aiiity.  only  by  the  fact  that  the  |jiitient's  cuuduct  is  luauiacal.  Indeed 
thei-e  ifl  no  line  of  demai-Uiition.  for  thn  ddugionR  in  theae  ca3wa  are  ofteu  of 
a  distreRsing  character.  Delusiou3  abouud  in  aimple  mania.  but  they  are 
fieeting.  Abiding  delusions  now  referred  to  are  the  conceptions  of  a  mind 
in  chronic  maiiia,  8uch  os  t.'xpress  reseutment  for  supposud  iuJu»tico— that 
people  have  designa  upon  the  patient'8  propHrty  or  character,  that  certaiu 
{>eople  in  their  jealousv  have  conspired  against  him,  that,  whilo  he  ia 
detained  in  the  flsylum,  his  enemies  are  wrecking  his  home  and  de8troying 
his  wife  and  chihlren ;  and  excitenicnt  and  violencc  supervene. 

Chronic  Mania. — Chronic  mania  is  algo  an  arbitrarily  determined 
variety.  It  ie  characteriaed  by  coutinued  pereiatence  of  subacute  cxcite- 
mont.  Some  patienta  reumin  violenlly  acLive  on  the  sensorl-motor  level 
for  several  mnnths;  but  not  niany  ronstitiitifins  can  stand  it.  As  a  rule 
the  acutenesa  of  the  activitj  weare  off  and  ideiition  ia,  to  a  certain  extent, 
restored.  The  patients  theu  go  about  pronc  to  reetle«  and  extravagant 
oonduct,  and  to  active  and  lleeting  ideas.  lu  this  condition  \ve  have,  par 
exctliencF,,  the  insane  surrival  of  tht^  entiHtmetive  mode  of  conaciousness. 
U8«ally  demented  in  some  degree,  the  chronic  maniac  may  spend  hia  daya 
in  fashioning  curions  idots  which  embody  for  him  important  attribute«,  in 
inventing  and  constnicting  hopeleaalv  nnuGCcasary  appUances,  or  in  deaign- 
iug  and  luhnriously  coiiipleting  some  handiwork  whic:h  he  is  snre  you  will 
l»e  glad  to  retaiu  as  a  souvenir  of  his  regard  for  you.  The  tone  of  feeling 
may  be  happy  or  it  may  bc  rcsentful — the  hilarions  and  the  angry  type8  of 
acute  mania  aa  distiuguished  by  G.  M.  liobertson.  The  inuninenoe  of 
dementia  ia  uanallv  ab^'iollR  in  mich  caaea. 

Epremekal  Mania. — Mania  Transitoria. — This  variety  ia  distingiiislied 
by  its  Budden  onset  and  oHset.  It  mast  be  regarded  aa  an  epileptic 
equivalent.  The  paticut  6uddouly  suHere  an  abeyance  of  the  funetiona  of 
noriuol  ptrsomility,  but  does  not  fall  to  the  grouud  or  lose  cousciouBness  in 
the  ordinary  senae.  Tnstead  of  motor  convulBiona — tlie  typical  clonic 
apasms — the  explo8ive  activity  is  manifest  in  sensori -motor  violence  often 
destrnctive,  such  aa  occurs  in  ordinary  acute  mania.  The  duration  of  the 
attack  is  to  be  meaaiired  in  hours.  Theu,  after  somelhing  like  a  post- 
convulsive  coma,  or  sleep,  the  patit?nt  awakea  to  reHume  hia  normal  activities. 

Ke<'URKBN'T  Manu. — To  the  above  varietiea  vre  may  add  that  of 
recurrent  mania — status  of  subacute  eicitement  associated  with  a  delusional 
point  of  view,  which  occur  periQdically  both  in  men  and  in  vromen,  but 
eapeci&Ily  in  women,  and  genemlly  related  to  menatrual  funetiona.  These 
are  U8ually  chronic  casoa,  manifcBting  between  times  a  fair]y  Bane  con- 
sciouanesa  but  often  slightly  demented,  yet  subject  at  the  monstrual  period 
to  recurrenct-s  of  acute  cxcitement.  Such  periodicity,  couimon  in  near!y 
ali  forma  of  iuHamty,  betokuna  a  preponderance  of  inherited  proclivity. 
Nothing  further  ia  to  be  said  ahout  these  caBea  except  aa  regarda  prognoaia. 
Only  when  the  patient  has  aurvived  at  least  two  periods  without  a  maniacal 
relapse,  may  we  aasume  that  her  convalescence  is  assured. 

Alteunating   Insa&*ity.  —  AH   iutelligcnt  persons  olternate  to  some 
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extent  betwoen  phascs  of  happiiiess  and  of  unhappiuess.  Thcee  are  inodea 
of  consciouaness  which  resi)«ulively  regard  the  environment  as  more  or  lesa 
at  tlie  dispoeal  of  onesolf ;  or  oneself  os  more  or  less  at  the  mercj-  of  the 
environment.  Cbeerfulnees  persifits  juBt  bo  loDg  as  ve  stand  up  to  Ufe ; 
apprehensioD  darkena  into  aadneea  in  the  mindB  of  thoee  who  go  doun  on 
ibcir  kuees  liefore  it.  Aud  these  Ivto  attitudes  of  mind  severally  di»- 
tinguiHli  melancholia  and  niania.  Tn  melativhoha  thu  mind  ia  reduced 
to  a  priraitire  level  of  fugitive  coDsciouuD&ss;  in  maoia  to  one  of  foolttth 
nctivities.  But  in  maoy  cases — and  these  are  alway8  interesting — the 
insanit^  reveala  a  sjstematic  and  more  or  leas  regularly  pcriodic  alt^nm- 
tion  lketween  the  depremed  and  the  exalted  phaae.  Such  cases  U8ually, 
indetfd  nearly  }ilway8,  have  a  speli  of  8anity  in  their  cyc!e.  and  tliat  ia  a 
stmnge  and  iutereating  fact.  The  patient  recovers  from  melancholia 
perhaps  and  seema  quite  well  for  a  period ;  then,  vrith  a  8carccly  perceptible 
etagc  of  deprtsaioo,  pas««  into  mania  for  a  period ;  Ihen  to  melancholia 
aguiu,  and  so  on.  And  nothing  so  impreeses  upon  one's  mind  tlie  idea  of 
the  ByBtems  of  subconsciousneas  as  one  of  theae  cases.  Here  is  a  man 
beueath  the  surfuce  nf  whoee  mind  is  an  organised  sy8tcm  of  fear,  beeeb 
with  gloomy  feelings  and  with  a  varied  aasortment  of  terrors.  Each  iime 
Ihat  he  beoomes  r«laced  to  thlB  fugitive  Icvcl,  he  feela  the  same  kind  of 
grief,  entertains  the  same  kiud  of  delusions,  aud  wears  the  same  e^prcesions 
ftztd  attitudes  aa  before  with  very  liltle  varintion.  But  he  Itas  also  a  6ub- 
conscious  phase  which  bas  reference  to  bie  aiirroundings  froni  the  potnt  of 
view  apparcntly  that  the  worM  and  ali  it«  delight«  are  entirelv  at  his 
dispoeal — o  phaso  of  consciotiencas  that  rcvcU  in  phmitivc  and  puerile 
actinties.  Aud  ugain,  each  tirne  he  zeverts  to  tbi«  mauiacal  phase,  he 
beliarea  very  uuch  the  same  as  whpn  last  hc  waa  reduced  to  inania — makea 
love  in  the  same  8iUy  phrasea,  entertains  the  same  ridiculous  projeots, 
adoms  himself  similarly,  walk8  with  tbe  same  jauuty  gait.  And  as  we 
DOte  these  pbases  of  consciouauess,  tbeir  distinctive  g)'mna8tic,  aud  their 
coincident  nnd  characteristic  trophic  reactions,  we  cannot  hut  assume  that, 
in  such  a  patient,  subconscious  mechanisms  are  deeply  organised  to  repre- 
sent  tbem.  Moreover,  the  melancholia  of  such  an  ono  does  not  esscntiallj 
differ  from  that  of  a  {Hitient  whoae  disease  never  proceeds  to  mania ;  nor 
doeft  his  mania  materiaUy  difier  troai  that  whicb  uever  altcmates  wilh 
melancholia.  "VVe  are  foiced  to  the  conclusion  then  that,  in  tbe  minds  of 
ali  who  becoroe  insanc,  there  wa&  a  ey8tematised  melancholic  or  a  system- 
atiaed  maniacal  character  lu  their  subconsciousness  or  botb.  But  wo  aro 
probablr  safe  in  aaauming  that  the«e  subconscious  arrBngementa  cboraoterise 
ihe  bnun  of  tbe  human  species,  and  that  tbey  would  inovitably  be  revealed 
ia  onj  one  who,  having  lost  his  ac4juired  per6onality  by  diaease,  wa8  reduced 
to  a  level  of  conttciousneaa  of  au  emotioniil  form.  (Tbe  same  kind  of  ihings 
migbt  be  aaid  of  dulusional  type0.) 

Over  and  above  the  impression  which  altemating  raHes  give  us  of  the 
sjrstematic  natnre  of  cerebral  arrangements  on  leveU  Iower  than  that  of 
mne  penonality,  we  muat  be  stnick  by  their  i»eriodicily.  To  watch  a  man 
through  a  /o/t«  einutaire  is  to  have  it  suggeated  that  tbe  human  brain 
works  in  cyolee,  that  eacli  cjcle  rereols  sevenl  pbase«  of  eonaciousuess  in 
strcnig  relief,  almoMt  as  disaociated  as  in  the  inBanity  of  nitemating  per- 
«onality;  and  that  cyclism  must  be  bhefij  oonBidered  before  we  deacribe 
the  tTpu  of  the  diseoae. 


FSUMDK  ITV— Ncnrly  nll  brninit  that  are  active,  and  ali  that  ure  constitutionnl1y 
ditOfdttrad,  nuuiifmt  a  more  or  Im  r^ular  cjcliun.    ^or  ii  such  periodicttjr  a  Dew 
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or  a  strange  thing.  It  pervades  tlia  whole  of  organic  life.  For  the  priniaiTr  factor 
in  its  occu:Tence  we  must  go  back  to  astronamj".  The  sfiiiie  rhytliTii  h.v  wliich  th^ 
starš  iii  tlioir  courses  are  set,  and  whicli  brings  our  earth".s  suifaco  near  the  aun  at 
detiDite  itit^rvuls,  detvrminKJt  aUo  the  urbit  oi  inan^a  brains^Kets  it  tu  a  meosure 
tliat  rises  aud  falls  with  a  rogulHritj  that  we  sc»rcoly  notico  except  »hen  disorder 
reviyils  it  in  excess.  Tbesc  imiueiise^  uuconscious  intluences  are  qu)te  beyond  our 
reckoning,  but  we  niay  surmise  that  our  terrestrial  nervous  syfiT<^ms  wou]d  lie 
grie^-ouslv  upsot  if  t\n^y  were  middenlv  tmnspnrted  inut  the  rhythin  which  besets 
Mars  or  Venus,  or  stili  more  that  of  Jupiter,  as  surolv  as  niaiiy  sutier  agonies  of 
discooifort  on  quittinR  the  Ktillne&s  of  land  to  enibarlc  on  a  sweUing  sea.  And 
though  tho  ship's  nieclianical  niotion  ha«  a  verv  short  uvave-length  compared  with 
day  aud  nieht,  aud  these  again  as  compared  wit]i  suimiier  and  wiutor,  vel  are  the 
latter  furtner  nrachiiig  in  tlnjir  ethitits.  M'c  rimst  lliink  of  the  diurnal  vanntiona 
of  our  atmosphere  cks  a  gn-at  puUe-vvavo  of  heat  aud  of  liglit  uliich  deterinines  ali 
the  nutrition  of  our  earth'8  aurface,  and  which  iniposes  a  rhythm  upon  atl  organic 
activity,  from  the  pi-ociucliim  of  chlorophyll  to  the  wea\'ing  of  dreams.  AH  over 
the  world  the  heart  nmsela  and  the  muncles  of  respiration  are  contracting  at  a 
measure  whi<!h,  taken  in  rolation  to  tho  M-eight  of  the  individual,  liears  a  constant 
ratio  to  the  time  of  the  earth's  revolutjons  ;  and,  over  and  above  thesc  regular 
ripples  of  activitv,  our  inassive  movetnents  niso  occur  in  diurnal  wavc-lengths. 
Tne  next  big  rhyt'tim  is  of  a  nionthlv  type,  iKith  in  men  and  in  women.  The  lunar 
coincidencc  is  tlie  only  fai-t4irwhirh  we  caii  suggest  as  an  explanation  of  that.  At 
ali  events  the  fact  is  that,  in  nearly  ali  woiiien  and  in  most  men,  cerebral  changes 
occur  in  uionthljr  perioda.  That  rhytluu,  aud  the  largest  of  ali.  the  seasoiial  cyclc, 
ha«  au  indirect  muaence  on  cerebration  redexly  througli  ilie  sexual  and  tho  repro- 
rfuctive  fttnctions.  Under  the  iniluencv  of  nnlural  Rolection,  oi-ganic  changea  in 
the  female  havo  beeooie  stercoty(M'd  iu  a  rhvthui  which  determine«  a  nii&  of  »ex- 
conscionsness  in  the  spring,  or.  by  an  elalaorato  adjustraent  to  the  period  of 
geatation,  m&keii  the  birtti  of  the  oSepring  likelv  to  eorre<;pr>nd  with  the  most 
suitable  climatic  conditions  for  its  ejirly  life.  From  rcnroductive  habits  of  a 
seosonal  tvpe  the  human  race  haa  of  counte  departed.  But  the  coustitutional 
changOB  wbich  are  so  evident  in  lower  animaltt  as  of  a  seaf^onal  natur«,  aro  the 
inhentaiieu  of  our  species  niso.  and  are  oi^anised  thRfUghout  our  wIiole  natui-e. 
For  tho  tcIeology  of  female  changes  applies  also  to  the  male.  Aniuial  life,  in 
inales,  is  ]argely  a  reaction  to  feumle  slates,  aud  the  organic  oncrgics  of  the  two 
aexeR  U8iinlly  wax  and  wane  in  harinony. 

From  the  strict  tvi^p,  the  human  race  is  obviou5ly  diverging  as  ci\"ilisation 
diminiabe«  the  direct  induence  of  climate  upon  health.  A  woman's  conceahnent  of 
menstrual  siymptnm8  in  but  a  crude  sample  of  a  general  levelUng  procesa  which 
polite  aociety  enjoina  upori  men  and  women.  Even  pregnancy  and  hictatioti  are 
cousidcred  impolite,  and,  wlth  tho  geaei-al  suppresaion  of  these  aud  other  Hpp^,'ar- 
ances  of  repruduction,  periodic  reactions  in  the  race  are  being  oblitorated. 
Eqnableuot>!>  is  now  Indeed  a  feature  of  cerebral  Btability.  But  in  incidental 
insanities  and  in  abnornial  luuiitul  renetioriB  periorlioitv  is  eonspicuGua.  Clouston 
and  otliers  regard  these  periodic  esacerbatioris  as  an  ahnost  sure  sign  of  a  neuro- 
pathic  diathesis.  Jn  other  wcirds,  while  ali  ronstitutions  are  flubconKciously  of  a 
rhythaiical  organic  habit,  only  weak  brains  fail  to  rise  above  and  to  conceal  the^e 
alternative  exaltation&  and  depresKion^i. 

Periodic  Manta. — The  reciirrent  varictv  of  mania  is  the  tirst  form  of 
periodic  insanit)',  though  melanchoHa  may  alao  uiaiiifest  i-egular  exacerba- 
tions.  Ab  V!&s  indicated,  Recurreni  Mania  is  most  obvioua  in  woinen, 
because  of  its  relation  to  menstruatiou,  But  it  occurs  also  in  men.  Some- 
tlmes  it  appeara  that  tlic  sane  period  aiguifies  an  uccess  of  enei^  and  that 
the  mania  occurs  ou  the  suhsidence  of  vitality.  More  often  the  facts  of  the 
caae  suggest  that  sanitv  sullera  a  jieriodic  intemaption  occasioued  by  au 
access  of  \itaUty  in  lo\v-level  mechanisms.  I  have  nt  preaent  two  caaes 
which  certainly  offer  a  contrast.  One  of  them,  ueurasthenic  and  anremjc, 
suffers  a  periodic  relapse  inta  mania.  The  other,  robust  and  buxom,  eeems 
a  chrouic  maniac,  interrupted  by  jMsriodie  relapsea  into  ephemeral  8auity. 

CiRCViLAR  Insanitv. — The  clasAical  varietv  of  cvcliail  inaaniLy,  however, 
is  one  which  alternates  betweeu  nielancholia,  mania,  nnd  sanitj.  These  are 
cases  of  grosa  insauity  specially  iuteroatiag  to  the  general  praotitiouer 
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bocaitsc,  if  ihe  rhvthm  has  a  grand  wave-length,  the  pationt  iuay  reUirn 
home  for  luouths  or  evcn  yGars,  ODd  it  ihen  bocomes  the  praotiticinera  dury 
to  watch  for  thu  reUpse  from  8anity.  And,  whi]e  these  casea  nre,  on  the 
vhole,  of  a  Un\  prc^ousis,  a  great  deu  tna}-  be  done  to  poatimne  the  relapee. 
Hieoreticallr.  theae  cjcucaj  casca  migbt  be  expected  to  manifest  a 
pcriodic  re«luction  of  peraonalitjr,  with  nieluncholia  as  a  half-way  stage 
betweea  sanity  and  uiania  iKitb  on  the  do\vu -grude  aud  on  the  upward 
return,  thus:  mnity,  melunchulia,  uauia,  melanchidia,  sanity.  But  the 
diseuse  isrerj  irreguLar  and  the  melanchonA  isoften  not  observed.especiaUy 
on  the  way  froiu  sanity  to  niania.  Moreover,  the  periods  of  duratiou  of  each 
phase  are,  as  a  nile,  irreguLar.  The  rhythm  may  be  set  to  a  meusiire  of 
anyihing  from  a  few  hours  to  a  few  yearH.  As  typefl,  hoirover,  we  may 
discriniinate  three:  those  ]>ivsuniiibly  det^miined  by  diurnal  variiitiona  of 
ritalitv ;  ihoee  whose  rhvthm  approsimatea  to  the  mouthiv  tvpe ;  aud  those 
which  ure  some  moditication  of  seasonal  periodicitv.  Clouston  in  his  text- 
book  has  a  cUssical  deacription  of  the  last  form.  The  perioda  were  as 
followa : — 

I.  Cycle.— MAnia,  6  mo«. ;  mel&nchoUii,  3  mos.  ;  sanitf,  Q  ino6.=  IS  aioa. 

IL  C^ct«.— Mania,  12  mos. ;  melancholia,  G  mo«. ;  sanitjr,  6  moJi.<=24  nios. 
m.  (.'^'cle. — Mania,  10  mcM. ;  mebuicbolia,  G  mos. ;  sanitj,  8  tnos.  ^  24  roos, 
IV.  C.vcte.— )[am&,  13  m<M. ;  meUuchoHa,  6  uios. ;  8uiity,  14  mos."a3  mos. 

V.  Cjde.— Mania,  i4  inos. :  inelauchulia,  1£  loua. ;  s&nitj,  ID  mos.«St  mos. 
VL  Cjrcie.— Mania,  3  yem-»  ;  uielanchotia,  i  ye&rs  ;  sauitjr,  1  yB&r*72  moa. 

After  that  the  patient  sufiered  an  almost  fatal  neuralgia.  foUowed  by 
somu  years  of  sanity.  In  ali  such  cases  it  is  not  so  Ukely  that  a  particnlar 
ptuLSe  will  bave  a  duration  cqmvaleut  to  a  giveu  seasonal  or  menatrual 
[teriod  as  ihat  the  ubauge  Irom  one  ptiase  to  anuther  will  occur  about  the 
unith  or  about  the  zero  of  vitality.  From  these  grand  (se&fional)  variations 
dovn  to  the  mennnial  tjpen,  intermediatc  varieties  abouud.  So  also  be- 
tiraen  these  aud  the  petit  fdiurual)  fumi&  Clouston  ([uutes  another  oase, 
"  D.  D."  »L  49, "  mfIio  for  tweaty-si:c  years  wa8  subject  to  regiilarly  recurring 
brain-esaltation  everv  four  weeks,  aimnst  to  a  diiy."  In  others,  the  cycliam 
is  of  H  fortuighllv  or  weekly  wave-ltngth  or  theroabouts;  aud,  in  Btill 
Otlieri,  diurnnl  or  shorter.  Miitiy  paticat^  go  to  aleep  iu  melancholia  and 
awake  to  mauiu  or  to  ttanity,  uhich  agtun  vrill  be  unly  of  an  ephemeral 
duration.  Others  sufTer  a  forenuon  melancholia  and  an  aftemoon  mania. 
And  in  ali  such  phases  we  bave  to  note  motor.  KnBory,  deliisional,  and 
Toblioual  coucomitantfl.  In  aome,  8ttif:ior  characterisee  the  molancholic 
plia»e,  aud  in  others,  delunion ;  so  also  the  mania  may  \m  simple  or  aout«, 
detuRiunal,  ^uerulouH,  or  hilariuua. 

Ovcr  aud  altove  the  cnre  of  tbcRe  alternating  cases  in  thcir  ame  phases, 
the  physii!ian  mjiy  rt-nder  great  service  in  detvctiug  cvelism  in  nearotio 
youths,  aud  iu  prescribiug  a  mode  of  life  whieh  will  modify  it, 

(It  is  interesting,  as  was  siiid,  that  most  of  iheee  cases  come  back  to 

ity  at  some  are  on  their  cycle.  It  is  comparatiN'ely  raro  for  a  patient  to 
•Jc«m'ite  [ienodically  between  metanchnlin  and  mania.  A\m,  why  do  we  not 
often  tind  alternatmg  cosea  witt)  tixeU  delusiona  ctiaructeritilic  of  (^ach  phase  t 
In  alterniitiug  (ftTHoUHlit)'  fduiibk*  cuusciousneHs)  we  have  siich  u  condition, 
tbough  it  is  not  iuurkudly  ]ieriudic.  U  lb  considered  later.  (It  will  be 
noUa  that  periodic  or  reourreut  mania  aod  alternative  peritonality  may 
btf  TahouRly  clasaed.  Inaanitiea  are  not  capablo  of  oxact  and  eJtduaive 
oLusification.) 

Dklu^ional  iNSANrrv. — There  is  no  kind  of  infanity  about  which  so 
much  confusion  pr^vails  at  thia  moment  aud  so  mucb  dillcrauctt  of  azpert 
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opinion  aa  about  the  varietiea  uow  to  bc  coasidered.  The  practitioner  who 
tries  to  keap  htiimelf  iu  touch  wil1i  the  literature  of  in.tauity  musC  be  in  a 
condition  of  grešit  pcri>Iexity  concerning  ilelusion,  iinle.-«  he  is  8farewd 
enough  to  appreciate  the  lallucies  vrhich  beset  a3j*luDi  work. 

To  unravcl  thi«  taiufled  akein  will  bc  the  wurk  of  niany  ye«rs  of  careful  inouii-jf 
and  of  clinicnl  and  pathological  conipjirision.  The  folloiffiogftoi-ount  of  tlie  »unject 
must  tlierefore  1>«  rftgarcltvTas  tentutive,  and  it  is  riclit  to  iiay  timt  niany  odvanccd 
fit\idonts  iif  d<>lusion  wou]d  rezani  it  os  quitP  misleadinc.  Somo  fallacies,  however, 
are  so  iinportant  that  they  Diust  bp  poiiited  out.  In  ttie  tirst  placB,  most  authori- 
ties  deecnbe  delusional  itisanilies  chiefl.v  from  observation  of  asjdum  cases  of  long 
standing.  Tliesir,  it  iK'«d  hai-dlj-  U*  said.  are  of  the  least  practical  iiuportancu, 
thou^h  of  pi-o£ouiid  iiitui-eat  fniiu  a  sciuiitttic  point  of  viuw  ;  aud,  compai-ed  with 
delusional  stftte*  of  a  sligbt^r  degree,  such  as  are  met  vitli  in  general  practice, 
they  are  few  in  number.  Anotlier  soarce  of  much  error  is  that  we  attach  far  too 
great  ati  iniportance  to  tlie  retinements  of  foreign  ob&ervens.  Magnan's  insanity 
mrogressive  Hystematised  delusion)  vory  raroly  oocurs  in  this  countnr  as  a  typical 
form.  Again,"  we  muat  note  that  very  gi-eat  confusion  has  arisen  from  the  per- 
verted  use  of  two  teruis— imranoin  and  de(;eneracy.  Aiiy  one  who  cares  to  make 
referenco  to  reoent  EngHsh  work,  to  &ay  nottiitig  of  American  and  continonta^,  will 
wonder  why  we  have  not  entirely  disrarded  the  term  paranoia.  One  could  hardly 
conceive  a  greater  discrepancy  in  soteutiKc  opinion  tlianot-cur«  for  examp1e  in  the 
acciiunl«  of  paranoia  given  by  Cloustou  (last  cdition),  Bovan  Leviš  (do.),  Campbell 
Clark,  aud  MiLcphei-son,  in  their  text-tjooks,  and  Vjy  Conolly  Norman  in  jVlbutVs 
ifi/4tfui  o/  Mfdirmr.  Paranoia,  hovi-vt-r,  is  the  subjcct  of  a  speciul  »rtit-le  by  Mac- 
pnenion  {q.v.),  and  it  is  bust  that  wu  tshould  restrict  tliu"  Icrin  in  tliis  work  to  the 
intorprctation  whic]i  he  puts  upon  it.  And  as  to  degoneraey  the  same  confusion 
prevails.  The  degenemte  is,  in  fact,  as  has  bcen  said,  vcrv  ehisive  except  in  his 
superiative  de^rees,  and  we  pit  on  the  sjife  sirle  if  we  vitnhold  our  riiagnosis  of 
him  BKcept  in  thac  fnriii,  that  is  an  n  criminat,  eitlier  in  int«ritton  or  itk  fact,  a 
person  incapable  of  morality  and  iiBuany  of  a  corresi>ondingly  dogra^led  physique. 

Conaidering  thnt  the  human  niind  ii^  adnuttc<lLy  and  proi>erly  regarded  as 
having  threo  gi*eat  aspecls,  thuught^  feeling,  and  will,  it  would  ne  strange  indeed 
if  a  ereat  niany  caiies  of  incidenta!  insanity  vere  nut  cliieQy  characterised  by 
disordcrcd  thinking,  vithout  a  propurtionute  volitional  and  euiutional  disturbance. 
AH  tlic  sauii?.  tliL-  pritnc  fac>t  al)out  mtelligonce  is  its  incvitablecorre]atli;n  with  ali 
other  aipects  of  miiid.  No  one  propoaes,  or  oould  po»ftibIy  expoet^  tJiat  a  patient 
sliould  reveal  simpledehision.  Bevan  Ijevis  goes  so  far  as  to  8ay  ttiat  "uiono- 
raani:i  in  evnivnil  nutof  inetanchoHa  and  nianiaca]  pervemons — as  a  special  dcriva- 
tive  of  these  i^onditions,  and  as  one  of  the  terminations  in  ehronic  insaniiy.''  So 
far  asj  I  kuow,  ho  is  al  one  in  tbat  opinion.  But,  in  any  čase,  monouiauia  is  dt>suriptive 
of  but  a  fev  delusioital  cases,  Befure  a  patient  becomcs  delusional,  that  is.  when 
Lis  thioking  mcc-Iiani^iuH  fail  in  their  higher  phases  nnd  become  active  on  a  lower 
level,  soniouieutal pain,  of  liovcverslmrt  aduration,  oiuht  iKspresuraed.as  it  nlwa^s 
rauet  Ijo  in  statos  or  cerebral  cxlia«stioii.  IJut  tliat  doos  not  coiistitiite  nielanctiolia. 
Nor  do  delusional  case-s  alwAys  confonn  to  what  we  have  agreed  upon  »s  the 
seeondarv  characteristics  of  mania— an  excesflive  activity  of  au  outward  form  on 
roiluced  levels.  Delusion  i^  not  such  an  exc6S£iveacti\*ity.  We  rannot  repoat  too 
often  that  delusional  cases  as  a  rule  suHer  from  too  Uttli>,  and  not  from  too  much 
thinking.  Patients  who  entertain  delusions,  if  they  thought  enonglt,  wouUI  realise 
that  thQy  were  believing  nonsensc.  Ther«  are  many  cases  of  melancholic  delusion, 
or  delusional  mulanchuha,  ju>il  as  there  aruothursuf  maniacaldflusion,  or  delusional 
uiania,  cases  in  wliich,  with  the  et^^untial  slgiiii  uf  melancholia  or  of  mania,  disordered 
thinking  is  conspicuou*.  So  also  wit!i  stupor.  Such  cascs  have  beun  ruferred  to. 
But  those  are  not  the  delusional  inj>anitie.s  now  to  be  con.sidered.  Thcy  cuustitut« 
the  connectin,^  links  between  metan cbolia,  Ktupor,  and  niaiiia  on  the  one  side  and 
simpic  delusion  on  the  other.  Kor  ali  tlie  typ(js  of  infeanity  that  we  are  consider- 
ing  have  alloys  which  clo3ely  connect  tlieni  one  with  nnother.  Even  in  one  cat^e 
ve  may  obaerve  insanity  manifest  in  melancholia,  stupor,  mania,  and  quiet  detuston 
in  successivo  stages. 

When  u  patient  "loses  his  head,"  that  is,  whi::n  tlie  uiechanisms  of  normal 
personalitjr  lail,  he  may  be  reduced  to  u  level  uf  painful  self-rcgard,  vhich  is 
melancholia  ;  or  suder  also  an  abnormal  resistance  in  tlie  mechanismsuf  eKpmssion 
(projective)v  vliicli  is  stupor  :  or  become  outvardlv  aotive  on  a  lower  level.  vhicli 
IS  mania  ;  or  he  may  sulfer  a  rapid  diseolution  of  ail  his  mental  functions,  vUich  is 


dementia.  But  anothcr  alleniAtive  retimin^  of  a  &yfttematic  kiDd,  vbicli  mav 
rbamcterise  lii«  in»unity.  Ile  iuay  be  reduced  to  a  level  of  consoiou&ne&s  in  wl)icu 
liUat.t4^ntiou  U  cliietlv  and  con.spicuously,  aod  to  an  exo(»&ive  de^ree, ocoupied  with 
itoliefs.  That,  in  tlie  fomi  of  inAanity — a  dUorder  of  opinion — with  whieh  we  have 
now  to  dcal.  The  priniary  forro  of  sach  insanitiea  lb  a  condition  of  confusion,  in 
vhirli  th«  patient  does  not  know  what  to  believe.  Tbe  iieoondary  form  is  deluBioD, 
in  M-hicIi  ht>  believe-j  the  wrong  thiug.  Both  iii  coufusiou  and  in  deluston  the  mentat 
rGQt«nt  raar  be  oim  of  depretuion.  or,  witli  gmiidio^e  delusioii,  it  may  bu  one  of 
osaltAtioOf  but  in  nuithur  okse  ncod  tlicre  be  titnt  degree  uf  depres««d  Bctivity  or 
of  (uoeuivc  uctivity  whicb  chftracteri&eti  melanotiolia  and  Rtupor  or  maDia. 

CoNFCSiONAL  Insanitv. — On  tliiH  subject  the  un\var)'  pli^siciao  is  apt 
to  bo  mialed  by  the  coutradictory  and  uncritical  ftcconntB  uf  coafuaiou  whicb 
prevaiL  Id  partiuulur,  iuauy  obserrers  conclade  that,  becauae  a  patioDt's 
al&teuieut»  are  cuufusiiig  or  confouuding,  hc  is  therc-forc  confuscd.  But  tlie 
reveree  is  usually  the  caae.  A  jjatient  iiitt_y  b«:li«ve  severni  irrec-ancJliible  and 
even  contradictorj  things  and  yet  be  qtute  snre  al>out  each,  That  i»  not  a 
confuaiuDal  etnte.  The  term  Confv^ionai  Ijisanity  oa]y  appliei)  to  patienls 
who  are  be\^'ildered  and  in  doiibt  and  hesitating.  That  is  a  stat«  of  mind 
which  occurs  os  a  f>a»>tng  pbase  in  nearly  ali  insanitiea  But  it  sometijnes 
ptirsiittfi  for  a  loug  tirne  as  simple  confusion.  and  may  rcsolve,  so  that  the 
jMtii^nt  thtm  recovera ;  or  it  may  go  on  to  deluaion  g6ueraUy  with  hallucina- 
tiona.  The  diaeaae  ia  analogous  to  /o/te  de  doute  or  8withenug  inaanity — a 
oondition  of  be\Tilderuient  nud  hesitation  in  oonduct. 

Confusional  patieuta  alwuys  sutter  from  an  exces8  of  suggestion.  They 
canuoL  entertuju  aiiuple  beliefs,  but  are  beeet  by  innueadoes  and  uoruUariea. 
Tn  al)  euch  ctistis  Lheru  are  cerebral  activiliea  of  a  form  very  near  hallucina- 
lioii^  and  oljeeasions  and  illuaioua  lUuaioas  are  misinterpreted  sensationa; 
hallucinatioiis  are  sensatious  or  perceptions  automaticaUy  oocaaioncd,  that 
is,  withuut  au  upparent  objectivc  stimulua;  obscsaiou  is  au  idea  which 
oocnra  agEin  and  again,  and  obtrudes  itself  irresiatiblv  upon  the  attention ; 
delonons  are  mistaken  beliefs,  whether  referring  to  i>eroeption8  or  to  one- 
86lf,  or  to  things  in  general  But  in  insane  processea  there  aro  no  hard  aud 
fiut  Unes  between  tbese  various  morhid  activities,  and  the  mergiug  of  one 
iuto  auother  is  clearly  appareut  iu  confusional  cuses.  Ideation^  aotivity  of 
an  unrelated  form — Ihe  occurrence  uf  \vords  and  meanings  in  the  niiud 
without  a  ppiper  content — are  due  to  morbid  processee  in  mental  arcas 
exiictly  comparable  to  hallucinationa  auch  as  voices,  bells,  singing,  und  viaions, 
_wluch  pre8umably  arise  near  the  IColandic  areas  or  l}elow  theiu.  A  gentle- 
who  hud  \tetiu  uorking  hard  in  a  hot  dimate  tuld  me  lat«ly  Ihat,  on 
iveral  occasions  when  resting,  wonU,  not  in  any  recognisable  voi(x',  aud 
iving  no  apparent  coherence,  crept  upou  his  attention  in  a  striog,  such  as 
"  Miue — but — «weet>— <»ntract — Ue — ,"  like  a  telegram  in  cyphtir  of  which 
he  lUd  not  iMisaesB  Lhe  code.  Tbe  moment  he  turued  his  attention  fuU  on 
le  proces«  the  represenlalion  ceased.  If  he  had  attributed  these  words  to 
)[De  Toice,  we  would  call  them  hallucinations  of  heariug;  if  he  a{:<:epted 
Bs  sigailicaut  aud  believed  nonsenae  becuusu  of  them,  he  woiild  be 
ing  dfluHiou.  And  in  confusional  insauitv,  wlLhuut  hearing  actual 
),  meanmgH,  idejia,  aud  suggestions  ooi^ur  to  the  ])atient'e  nnnd  and  have 
be  eiplained.  In  iiarticular,  confusional  ctises  suffer  from  a  morbid 
Tery  analogous  to  illusion  in  that  they  lay  au  emphuais  on  oartain 
that  they  hear  that  wua  never  intcndcd,  aud  jmuder  over  them 
vitb  čare  and  perplexity.  Sumu  uuufuiiioual  caaes  are  insanelj  mjSticftL 
Tbe  patient  licgins  to  duubt  siilf-evident  faeta,  cannot  accopt  the  material 
'imiUitions  imposod  upon  our  eentes.  and  ooaslantly  seeka  a  mysti(uil  nud 
'>tk  explaiiutiou  uf  tbe  moet  aimple  IhiagL    Tliesu  metuphjsical  disurdera 
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U3ually  have  a  religions  reference.  Such  patients  are  ofteu  slow  to  occept 
a  dogmatic  delusiou,  they  simplv  regard  everythiug  ns  au  opeu  (|ueation ; 
but  Bucli  a  HUite  of  miml  is  ^uite  until  for  80cibty,  and  it  is  on  the  way  to 
groas  delusion  if  not  corrected.  A  pationt,  for  example,  who  wonder3 
whether  souie  one  else  can  occupr  his  miud,  and  who  occasioQaUy  suppoeea 
that  the  ttiings  Iio  is  saying  and  doing  may  not  be  his  owu,  is  very  uear  to 
delusiou.  5Iauy  confused  iNitieuts  are  hauuted  by  thai  sug^eation  of  an 
indvvelling  Hpirit.  I  have  voluminoiia  notes  writt#n  hy  one  ot"  Dr.  Clou8ton'8 
patientfl  of  thia  claas — essajs  upon  such  problema  aa  that  of  the  "  esistence  of 
the  real  objective  world,  wiiich  exi3t8, 1  suppose,  objectivelv  und  8nbjectively, 
to  God  and  iu  God."  His  mind  wa3  of  e£tniordinary  q^uickuess  and  Bubtlety, 
liia  nature  very  gentle  and  generouH  aud  afTectiunate.  I  uften  think  of  him 
a«  ono  who8e  inental  diseam)  is  to  he  esplained  on  the  hypotheais  suggested 
iu  a  pre\ioua  paragraph — that  the  organa  of  his  per80UttIity  \vere  a  good 
deal  toa  inuch  in  advance  of  the  standarda  of  our  timc.  He  suflered  from 
an  alt«rnatiug  disorder  of  the  intelligeuc*,  We  wiUed  him  \veU  when  we 
had  induced  him  not  to  think,  but  to  engage  hia  muscles.  \Vhen  he  took 
to  thinking  he  U8ually  became  p!iiufuUy  confused  aud  bewildenid.  Some- 
tinK'ii  he  Lhen  wtiut  bučk  toa  muscvilar  life,  in  Hrhioh  he  foiind  rtlief;  at 
other  tiiues  he  ga\'e  hiniself  over  to  some  expanaive  tnith  such  as  that  "  God 
is  love,"  that  "  ali  thought  ia  one,"  that  "  peraons  are  inseparate,"  etc.,  and, 
revelliug  iu  the  developments  of  such  au  idca,  he  suifered  what  wtis  reallv  a 
mild  oc»tatic  munia  for  a  fovv  davs.  In  ttiat  pliu»e  he  could  hHriUy  be  said 
to  think.  Everything  wa8  clear  to  him;  he  knew  aH  that  he  cared  to 
knonv;  he  did  not  re^uire  to  consider.  Most  confusional  casea,  hou-e^-er, 
aro  pei-plcxed  by  much  Icss  eubtlo  imaginings  and  occupied  by  much  more 
muudane  BuggeBtious.  Two  cases  uuder  iuy  čare,  oue  a  uiau,  the  other  a 
wamaa,  were  very  far  from  occultisra.  They  were  peri>lexed  U8ually  about 
quite  trivial  matters— wondered  if  6ainebody  meant  anything  personal  when 
he  said  that  the  day  wa8  overcost ;  or  if  that  remark  at  table,  "  ^lake  your- 
aelf  at  home/'  could  signify  a  good  deal  more  thau  appeared ;  aud  so  ou. 
A  great  many  pntienta  from  overetrain  or  shock  go  no  furthe-r  than  aimple 
be\vilderment.  Thev  complain  that  they  cjinuot  underatand  thinga  as 
fortuerlv,  that  in  reading  or  eonversation  some  irrelevant  auggeation  craps 
up  aud  cuufuHea  thL-m,  aud  that  their  meniory  ia  precarious.  If  such  paticuta 
can  be  taken  in  tiuie,  compelled  to  rest,  and  not  Hllo\ved  to  think,  recoverj 
often  follow8  quir!kly.  As  aoou  aa  the  patient  begius  to  ponder  over  these 
cross-auggestions  he  is  in  risk  of  becoiuiug  deluaional,  or  if,  \vithout  enter- 
taiuing  theae  Heeting  ideas,  he  ollovvs  himaolf  to  mope  over  the  facta  of  his 
čase,  Ite  is  apt  to  beanue  melauL-hoUc.  The  priumry  lesjon  lU  thia  aa  iu 
s^thering  insanitj  seems  to  be  a  destructiou  of  coramon  senae.  That 
characterises  aH  delusional  states. 

SvsrEMATic  Delusion'5  not  Progressive.  —  Patients  who  entertaln 
absurd  Huggeatious  for  auy  length  of  time  U8ually  eud  in  gross  delusiou. 
Their  mistaken  lieliefs  are  svstematic  iu  the  aeuae  tliat  they  are  elaborate 
conceptiona,  Bupported  by  a  masa  of  supposed  evidence,  and  they  are  8y8te- 
matically  expresaed  in  eonversation  and  in  conduct,  But  in  manv  cases, 
though  perhaps  uot  in  most — which  is  doubtful— they  are  not  progressive. 
That  is,  ill-health  and  cerebral  neurasthenia,  charactensed  by  doubt  and  by 
delusiou,  raay  be  recovered  from  as  other  inaanities  are,  Under  appropriate 
treatmeut  the  delusiou  obvioU8ly  loeos  hold  npon  the  patient'8  niind ; 
preventcd  from  expreasing  it,  he  lets  it  wait ;  induced  to  occupy  himself 
wit}i  other  thiiiga,  he  loaes  iutereat  in  it;  for  some  time,  perhaps,  he  stili 
thlnks  it  uiay  have  been  trne,  then  iiual1y  he  regards  it  as  foUy.     These 
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^nsodio  delasioDS  are  mucb  more  important  than  progressive  delusions, 
Moaose  of  their  £requency  &nd  because  of  Iheii  curabilitjr.  Tbc  topicA  or 
tbcm  are  inoumenitjle,  aad  wc  cau  ODly  glance  at  tlic  more  commou.  Nor 
need  we  pauae  t«i  remark  the  ccincidenl  eftecL  upou  tlie  apirita  whieh  Biieh 
delosions  bave — Botnetimos  dcpros^ing,  somctimes  exaltiDg — aor  their  efiect 
upon  conduct,  for  theee  can  be  uiterrod  witb  approxiinat«  acciu'acy. 

DelusiotLs  o/  bodHy  illne^  are  very  comrnou,  and  the  'paticut,  though 
not  Ihe  Bubject  of  uiebuicliolia,  eutertaiuB  ihe  kiud  of  beliefs  wbicb  bave 
been  indicated  as  cominon  in  tlio  \'iaceral  form  of  that  diseasa 

DdusioM  of  seduition  often  oocur  in  women  at  or  about  the  cUmacteric, 
aod  in  girls  at  or  about  puberty.  Sucli  casos  may  assume  a  mcdico-lcgal 
importance.  Short  of  tbeae,  manj  ag^eved  spiusters  com«  to  believe  that 
thej  are  the  victims  of  some  one  who  bas  wrecke(i  their  affections  and 
broken  a  promise  of  marriage.  There  is  generali)'  eome  circumstantial 
foundation  for  such  delusions.  So  also  with  delusions  of  pregnana/,  vrbiob 
are  most  apt  to  occur  in  unmarried  womeu  \vbo  have  cauae  to  bo  aCraid  Ihat 
tbej  are  with  cbild,  aud  in  married  persous  who  are  afraid  that  they  are 
not.  Of  a  similar  kiud  are  the  dulusions  witb  whicb  we  are  familiar  iu 
hyateria  and  wbicli  rcfer  to  a  suppooed  loss  cf  jmtcer.  The  patient  believos, 
perbaps,  that  sbe  cannot  walk  or  cannot  near  properlj.  that  memory  is 
failing,  that  she  is  eutering  on  her  dotage  or  becoming  insane.  Theae 
mistaken  beliefs  mav  occur  indčpcndcntly  of  a  bystchcal  condition  or 
persist  beyond  it.  AIL  «uuh  delusions  roferring  to  bodily  statea  are 
oocaaioned  in  part  by  peripheral  or  systenmtic  stimali,  but  the  miainter- 
prelation  of  tbem  is  determined  by  centiul  disordera. 

lidigious  delusions  are  of  auother  claaa.  The  patient  belicTcs,  perhape, 
that  be  bas  a  epeciul  mlssiou  couferred  upou  him  by  the  iVlxaighty  by 
imniediate  revelation,  or  that  a  uuivuraal  cri^^is  is  at  haiid.  or  lluit  God  is 
peisonally  diepleased  vrith  some  ona  of  his  paltr}'  misdemeanours,  aod 
tbroateoB  some  disproportionately  dirc  revengo.  Others  may  bo  deacribed 
aa  »ocicU  delusioiia  in  beUef  of  whicb  the  jiutieut  suppoees,  for  ezample,  tbal 
be  ia  on  the  vergn  of  luakiog  a  great  fortune  or  of  losing  it,  or  that  it 
transpirea  that  he  is  alter  ali  of  uoble  birth,  or  that  he  is  an  outcast,  and 
that  E«ocicty  is  sending  him  to  CovcDtry.  Then  thero  is  that  strango 
condition  to  wbich  both  men  and  womuu  are  Uablc  wbo  beUuve  or  pretcud 
to  Ivlieve  that  thc!y  bave  lieen  attucketl  by  robbt*ni  or  burglars,  or  fired  at, 
or  jioisoned.  Ali  tlioso  general  delusions  are  to  be  attributed  to  central 
ratber  than  to  peripheral  di-sorders. 

MoKOMANiA  (}^ixed  and  /*roffrft$ive  Delusions).  —  IJr.  Mocpberson 
duflcribes  paranoin  in  a  special  artiile  (f.v-)  and  ineludea  two  clinical  typ4% 
Oue  of  theee  is  the  syst6matised  progreeaiTe  delusion  (Magnan),  chararterued 
by  al>aeoco  of  inberited  or  prerious  insamty,  occurring,  that  is,  in  strong- 
miuded  persoos  with  a  stogo  of  incoption,  oue  ot  i>er8ocutioa  witb  halluci- 
nationa.  one  of  ambitioa  or  grandeur,  and  one  of  dementia.  The  other  is 
ibe  paranoia  of  the  degenerate — a  form  of  doluaional  insanity  whii;h  may 
minoliite  Magnaa's  type,  but  whioh  Ucka  its  coD8tancy  of  feature  and  its 
t«iiaeity. 

Soma  wou1d  Imve  it  that  no  more  need  be  aaid  about  Il&ed  aod  prograa- 
mr«  delusions,  but  a  bost  of  accuratn  observera  in  this  countty  recogniae 
tliat  the  dhove  two  clnssea  stili  exclude  a  great  namber  (perbaps  the 
majority)  of  (ixed  British  delusions.  The  distinctive  feature  of  tho  abovo 
twu  ty|M!a,  it  will  be  noteil,  are,  in  the  fonucr,  alfsencti  of  rucfjguisable 
pnidisposition  and  rumarkahle  con8laiiey  and  teuacity  iu  the  pro^'r«s8  of 
the  dolusion ;  and  iu  the  latter  an  obvious  diatbeeis  and  mudi  vanubiUty 
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in  the  progreaa  of  the  delusiou.  ExceptioQB  iu  both  respects  aboimd. 
There  are,  on  the  one  band,  many  apparentl^  strong-mJuded  persons,  not 
obvioiialy  of  the  insine  diatheeis,  who  become  the  v-ictima  of  a  ^tematic 
and  progressive  dehiBion  which  does  not  even  approach  to  MaKnau'8  type  in,  itfi 
course.  Some  of  theso  are  delusions  of  CKaltution  not  prcceiled  by  a  stage  of 
By8tematic  per^ecutiou.  Othcrs  are  casea  of  dttlualoiis  uf  perseeuLiou  who  die 
of  a  ripe  old  age,  perhapa  softened  and  not  8o  angry,  Imt  fltill  8howing  no  signs 
of  paaaing  into  an  exalted  etage,  or  who  obvioualj*  miss  it  out  and  become 
dementod  before  they  die.  Aud,  on  tho  olher  hand,  there  are  stili  a  largcr 
number  of  exceptious — casea  with  wei]-iuarked  predispoaition  to  iii8amtyf 
whoBe  delusions  are  very  systematiu  and  very  t«nacioua.  These  oasee,  as 
was  Baid.  aro  ali  unimporUint  except  from  a  scientitic  point  of  view.  You 
eaiinot  do  much  in  the  way  of  treatmcnt  for  the  King  of  ali  the  ContinentB. 
and  the  longer  ho  reigus  the  leBS  likcly  is  he  to  abdicate.  \Ve  Bhall  tbere- 
fore  merelv  indtcate  the  nature  uf  Umse  iuKinilies,  and  in  bo  doing  shall 
use  the  old  and  much-abused  term,  monomania. 

MoNOMANiA  OF  i*BBSECUTiON. — A  6y8tematised  and  pi-ogressive  delusion 
of  jiersecution  often  arises  after  an  attack  of  mania  or  of  uielancholia,  or  it 
may  be  occasioned  by  bodily  disease  or  other  cause  of  malnutrition,  or  it 
iuay  develop  gradually  in  a  suspiolous  mind.  Kevorting  to  what  hoa  be«n 
hinted  in  consideriug  Alternatiug  In8anity  aud  prev:ously,  we  have  to 
regard  deluaion  of  pereecution  aa  an  exprea8ion  of  the  fugitive  conficiousneas 
in  the  sphere  of  ideas,  as  melancholia  expreBse8  it  emotionally-  The  patient 
gcts  to  feel  that  he  is  at  the  mercy  of  hiu  cnvironmont  and  that  he  is  boing 
worsU!d.  Querulousiiesa  aud  grievauce-himtiug,  as  iu  Maguau'a  iu8anity, 
oharacterise  the  incuptiuu  of  the  disejise,  and,  by  degrees,  inaane  8tispi(unn 
ripens  into  gross  delusion  and  persiste.  Frora  an  early  sta^e  the  dispoaition 
to  beliove  e^il  is  supported  by  peripheral  processes,  by  panesthesias,  or  by 
hallucinations.  The  exact  expreBaiou  which  Ihe  iMtient  finds  for  liis  sense 
of  persecution  mattera  very  littla  But  we  have  to  note  two  directions  in 
one  of  which  nearly  every  monomaniac  of  peraecution  seeka  his  explrtnation. 
Some  patients  believo  themselves  to  be  the  victims  of  a  conspiracy  of  known 
people,  or  of  one  or  two  people.  Others  refer  their  supposed  evU  pUght  to 
unknown  and  unknowable  agenciea — me^merism,  electricity,  evil  spirits,  or 
drtigs.  "WTien  the  f>atient  insists  upon  the  bodily  e^^dences  of  his  per- 
aecution we  may  be  suro  that  he  haa  some  real  troublo  to  complain  of. 
Take  this  letter,  for  instanco,  quoted  by  Cloustou — u  good  eaniple  of 
such  coinjilaints:  "  Forced  dreauiing,  forced  vomiting  froiu  tlie  atmiiach, 
forced  ghit  vomiting  from  the  throat,  cold  shivering  by  the  forced  thinking, 
svireuting  done  in  the  same  way,  paius  in  the  atomach  any  way  they  think. 
I  tliiuk  it  ia  tirne  that  this  way  of  puinshmont  should  l>e  atopped.  .  .  ." 
Tliese  "  puniahmenta"  are  obviouHlv  bodily  atimuU.  And  tlie  tpiotation,  in 
tho  recurrenno  of  the  word  "  forc^nl."  illustnites  a  not  uncommon  sjniptom, 
the  use  by  the  pationt  of  a  kind  of  slang  [^^neologism)  vluch  he  invcnts  or 
adapts  to  describo  his  ecnaatious.  I  have  a  patient  now  whoui  it  is  im« 
possible  to  uuderatand  uutil  you  have  learut  hia  vocabu]ary.  He  believes 
himaelf  persecuteil  by  what  he  calU  "  Thuga."  But  they  aro  not  Thuge  as 
we  know  them  but  evil  apirits  who  haunt  the  air,  aiid  who  can  even  eome  at 
him  through  the  earth,  the  trees,  or  walls.  "  i^octor,"  he  write8,  "  I  am  at 
my  lust  point.  Such  work  these  people  are  getting  in  on  me  ss  you  ean*t 
p08aibly  know.  Tliey  have  taktm  tlie  outer  circle,  and  they  are  verging 
more  and  more,  prising  it  for  ali  it'8  worth  and  far  more  than  is  legal." 
So  also  in  cjiscs  cited  by  Campbell  Clark  in  discussing  In8anity  of  Perse- 
cutiou — "  That  I  have  got  attraction  to  my  frame,  medical  altractiou  to  the 
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i^mospbere ;  that  they  are  tpoking  me  in  from  Gla8gow,  doing  as  I  aoi  and 
has  done;  that  they  liave  controlled  intj  to  mechaniam,  Bteam  or  wind, 
gauging  of  the  atmoephere;  that  I  have  controlled  my  frame  to  his  caturging 
or  nfle  pits  in  Lenzic  "  (from  a  letter  bj  a  male  patient).  A  female  patient 
ušes  tbla  same  word  "  frame."  "  The/  took  io  mj  frame  in  conccalment 
with  their  veapons."  "  They  cannot  telephone  without  a  female  frame 
heing  taken  in."  "  I  didn't  corae  toerpound  the  weapona  and  Mr.  Tennant 
wiU  let  out  my  frame."  These  neologisme  are  of  interest  as  suggeetiiig 
feelingB  and  ideos  wluch  no  knowu  vrords  are  sufficient  to  describe.  And 
wheu  a  patient  haa  these  quaint  panesthefiias,  or  when  hallucinatione 
oocur  in  esplicit  supjmrt  of  the  deluaion,  recovery  is  not  to  be  expectt)d. 

MosoMANiA  OP  Ekaltatios.  —  The  incidence  of  fixed  delasion  of 
grandeur  may  be  as  in  mouoma&ia  of  persecution.  There  is  a  striking 
diflereDCe  in  the  prc^r^ss  of  the  diseaae  which  has  not  received  sufficient 
attention.  W)ien  iHitieuta  couceive  deluaions  of  persecution  thej  do  not, 
as  a  mle,  chan^  their  identitj.  A  few  cases  hecame  Cain  or  lehmael,  the 
Scarlet  \Voman  or  some  other  unfortunate.  But  in  the  great  majohty  it 
is  stili.  Bay,  John  Smith  or  Eliza  Jonee  who  is  suHering  persecution.  In 
connoction  with  delusions  of  grandeur  on  the  other  hand,  patients  almoet 
iuToriabljr  assumo  a  changed  idcntitjr.  They  ma/  become  a  royal  duke  or 
Jesna  Christ,  the  Kmpress  of  ludia  or  the  Wife  of  God,  as  if  to  accouut  for 
(he  good  fortune  which  lhey  are  persuade«!  tias  befullen  them.  RuL  they 
ftlmost  never  beiieve  iu  a  deluaional  good  fortune  befalling  John  Smith  or 
Eliza  Jones.  When  a  patient  conceives  a  delusion  of  good  he  almoet 
invariably  changos  his  idcntity  and  assumes  a  new  title:  those  who  conceive 
deloaions  of  evu,  retuin  their  own  ideutity,  but  assume  that  other  people 
have  taken  on  a  new  character.  For  a  difierence  so  notable.  the  onlj 
aipUnation  that  otfers  itself  is  the  Tery  obTious  one  that  it  is  a  pre- 
dispoaitiou  of  aH  human  uature  to  throw  the  blime  of  a  miafortune  upon 
one*s  neighbours  and  to  attribute  to  oneself  ali  that  is  of  giXMl. 

Another  point  requiring  explanation  is  as  to  the  cause  of  a  sense  of 
weU-being  in  diseaae.  W6  can  nnderstand  the  patient  who,  in  faiting 
healtb,  feels  bad  ali  over  and  takes  a  gloomy  riew  of  eTerythiug.  But  how 
does  diseaae  oocasion  a  sense  of  good  fortune  ?  In  phlhisis,  in  general 
paral3r8is,  in  alcohoUsm,  a  deluaiTe  hapefulness  is  often  tn  be  note<i,  and  a 
similar  anamaly  preeents  itself  in  simple  mania  and  in  delusion  of  grandeur. 
Id  the  latter  instance  the  patient  is  on  the  rapid  way  to  dementia  in  ali 
prol>ahility,  and  yet  he  feete  grand.    The  explanatiou  of  ali  sucb  feelings 

}>robabIy  is  that,  in  a  brain  m  diseased,  the  physical  conditions  of  pleasurable 
iooling  prevaiL  These  nro,  as  has  been  said.  a  eeries  of  reactions  in  mechan- 
istos  wh)ch  aro  not  ualled  upon  to  discborge  more  euergy  thun  they  can 
nffonl.  In  tiimple  mauia,  in  general  paralyBis,  aud  in  deluaion  of  grandeur, 
the  exliauiited  niechanisms  are  at  reet.  The  patient  does  not  even  stimulate 
^Kbern  by  self-exanunation.  And  the  lower.  nnimpaired  ceutres  are  aoUve — 
lly  tboae  concenied  with  actious  and  thoae  whicb  subserre  imagina- 
Uml,  Thtit  wnuld  itiiply  that  the  meluuehoUc  brain,  and  the  brain  which 
aufTers  dulumou  uf  perHecutiou,  is  leas  de(:^ply  diaordered  thau  ihe  brain  of 
mania  or  the  hrain  which  cnnceires  delusions  of  grandeur.  The  Utter  have 
loat  no&rly  ali  self-conflcioiisnesa  and  are  the  seat  of  a  low-level  activity. 
Thej  havu  dropped  their  exhau8tod  per9onality.  The  cliuical  facta  of  tbeee 
ndioee  cases  uihnI  not  1»  elubox«tely  reviewed.  FiIImI  with  a  sense  of 
fortune.  tho  patient  helieves  ttial  be  is  a  penon  of  gnjtat  runk  or  of 
fiTMt  wealth.  As  always,  his  condnot  does  not  reallj  Bquaro  with  bls 
oolDnon.    In  partiouUr  he  does  not  demAnd  with  oooaatent  dignitj  that 
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other  penplc  ithnuld  acqiiieflce  in  hin  1ieli(>f.  Hi«  niind,  ho  rediiced  nu  to 
believe  the  preposteroua  about  hiniaelf,  is  demented  enough  to  be  iacile  and 
easy-gomg.  Ncarly  ali  liia  expru8aioa  of  hia  tleluaioii  is  in  the  spbere  of 
uppearaac^s — in  dresa  and  in  niauuer.  Believiug  IiiiuscLf  to  be  helr  to  the 
crown,  he  may  jissumo  a  pompous  air  and  uiay  don  a  royal  dresa.  But 
he  smilea  if  ynu  treat  him  as  n  lunatic,  his  crown  is  probabIy  of  6traw 
and  liia  royal  robe  a  tawdry  thiug  in  tatters,  ho  never  concema  himself 
with  the  Bcriou.'«  aHairs  of  atato.  And  the  Bauic  8uporCieiaUty  and  iusane 
inBinc!erity  chamcUsnaes  paLients  who  believe,  for  exaiuple,  ttmt  they  are 
Ohrist,  Shakespeare,  Croaua,  or  Sandow.  Ali  Biicli  cji&es,  when  the  patieot 
assumes  a  new  character,  the  persomfication  of  some  Itiud  of  grandour,  aud 
abides  by  it  for  yeur3,  are  likely  to  become  demented  or  to  die  in  their 
delusiou.  Such  ineanities  aignify  a  reduction  to  a  level  of  couBciuuanesa 
wbich  is  the  eonverse  of  the  fugitive — a  refinetl  mode  of  the  predatorj  atate 
of  luind ;  trn  ambitiousness  which  regards  ali  that  the  world  holds  of  good 
os  rightfuUy  its  own. 

Alternative  Personalitt — (Voullr  Consciousnrss), — Cas&a  of  alter- 
nating  per8onality  are  cndleaslj  intcrcsting  and  suggestive.  jVnd  their 
special  atLructiou,  like  that  of  some  other  ueutal  disoi-ders,  aeema  to  be 
hetaiuse  they  eshibit  in  exaggerated  form  modea  of  consdouBnesa  with  which 
we  are  familiar  in  aane  life.  We  find  it  ui«ful  to  take  the  simple  niind 
Bfi  our  norraal  standard  and  sclcct  its  prevailing  intercst,  8ay  tho  dorucatic, 
as  determiuiug  per8ouality.  But  the  uiorc  active  human  miuda  are  far  too 
complex  to  mlaiit  of  suL-h  descriptiou.  Such  persous  eBpeeia]ly  aa  are  aware 
of  a  conflict  between  what  thoy  eall  their  better  selves  aud  other  phases  of 
themaelves  which  they  do  not  understand  and  cannot  maua^e.  can  at  leaet 
be  said  to  havo  intoreats  and  pursuits  vrhich  aro  without  their  porsonality. 
Tiideed  we  must  note  a  type  of  persons  wliose  dilVurent  phutti«  seeni  hopo- 
le88ly  diacrepant  and  are  in  fact  not  at  ali  bound  by  any  nnifying  pn^ess 
in  their  oonsciousness.  Such  people  can  l>e  said  to  have  two  or  more 
personaliLles — aa  diBicult  a  inctaphy8ical  conccption  aa  that  of  the  Trinity. 
And  thia  dis-sociation  of  the  vurioua  phasea  of  a  uieutal  life,  though  it  hoa 
not  received  nnich  attsntion  froui  aUeniRLi,  is  a  very  imjMtrtant  factor  in 
in6anity,  even  \vhen  there  ia  no  obvious  <jue*tion  of  morals  in\'olved.  The 
dislocation  which  such  minds  aufter  ia  nietaphoricalIy  describod  by  Kobert 
Louia  St^iveuson  iu  hia"Strauge  Čase  of  Dr.  JekyU  and  Mr.  nyde"  as  a 
profound  bodily  disturbance.  But  even  when  there  i»  no  aucli  conscioua 
antagoniam  between  the  two  or  more  perBonalitiea,  there  must  be  a  eerebral 
dialocation,  a  diasociation  of  two  or  more  great  kinda  of  actiTity,  and  such 
braina,  whoae  parta  are  not  subordinato  to  a  etintral  ±'uiictio!i,  are  certainly 
precjiriouB.  This  subject  ia  too  large  for  our  8umniary  viHW  of  in«jinity; 
but  it  is  too  important  to  Vie  passea  ovor;  and  a  glance  at  eome  aspects 
of  it  whicli  seem  important  in  practice  may  euggeat  others  wiuch  cannot  be 
remarked  upoa. 

To  appreciate  tlie  sijmificiince  of  alternative  personalities.  we  must  understand 
aotnethiiip  a)K>ut  Hubcuntioiou^iiiuss.  lii  partlculur,  we  luut^t  nute  tbat,  though  the 
mind  ia  not  ctmscious  uf  it,tlie  bmiii  uiny cii.rry oula  8ynthetic,auoiuitruftive  process. 
That  happuiis  ili»ily.  Tlie  cliild,  for  exaiap!o,  ncquireH  the  elemeuts  of  tJiinKS — tho 
y(;llowuc*.s  tlie  softness,  the  fiinoll,  t  h«  shaj)«  cif  aii  orangp,  let  us  s«y— a.s  separat^? ; 
bLtlilsbniincoiiipoiitHljitheni  iiitoa  whoIft.  Anf!ftvervrm**nf  fu-tive  mirid  knowsliow 
things  n-siilve  thi^msolvfis  in  sl*«p.  You  go  to  bed  with  two  and  two  in  yoiir  hoad, 
80  trj  Kik^ak,  and  in  tlie  morninff  they  have  become  four.  The  same  thing  liappons 
when  tho  mind  entirely  h-avea  a  Rubject  for  a  vi-hilp  and  retums  to  it  ag;iin.  In 
the  interval  the  subjcct  haa  devislopml :  that  i«,  HubcoiJsL-iuusneBS  has  }>een  buav 
with  it  and  the  salicut  fcatureit  o£  the  llung  staud  out  cloorer  tltau  bufure.     A 
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nuui,  for  institDcv,  who  spcods  liis  daj  a  in  the  city  and  retums  eacli  evening  to 
music,  HnilH  tlmb,  while  his  niiiid  hiut  been  bu8y  in  llie  city,  his  iDDsic-hrftin  nas 
been  makine  progi-e4» ;  and  next  dav  again  it  appoArfi  that,  wliilf  his  niiiid  had 
beeo  vrapt  m  music,  hi«  city-braiii  nad  e^ilved  Komc  of  his  business  ditticulties. 
Bat  theae  develonmcnts  inay  not  be  a.U  ploaaant,  and  thev  ni.iy  occur  in  relation 
4o  things  which  the  mind  has  not  nttended  t^o  for  yeiLrfi.  The  revi%'a)  of  long-past 
imagen  in  a  new  and  f»nii>ound  fomi  ia  common  in  primitiv-  iulelligenceit.  6y 
'BOcne  sucb  pnxx;s8  wu  niuiii  pn)bHbly  explain  Ibi*  adupiiun  by  the  iiiaaue  of  au 
eiltirely  uticx|^H:;ct«xl  |H;niOuuli(y.  The  younK  ndud  pt-rhaps  wa8  imprcssed  by  some 
Itible  i-haitLctt^T  or  by  solno  draiunti*.*  porsouatiuu,  and,  year8  after,  wben  norm&l 
perwinalily  siiKsides,  the  patient  auake-s  to  the  fm-t  that  he  is  the  prophet  Dnniel, 
ora  brolhorof  IMnceOharlie.vtr  Soloinon  hiniKcIf,  or  {lerbapii  King  Li>ar.  And  wben 
tb&t  happens,  tlic  patient  dooii  not  huvo  to  think  iiov  such  an  one  wouid  fecl  nnd 
vhat  be  wuuld  Kay  or  do.  The  brnin  haa  inade  a  chanu:t(!r-study  for  him  and  alr«ady 
know8  thu  part.  Far  more  coinmonly,  howfver,  the  cliaracter  to  whicb  the 
reduc«d  consciouaneu  attaches  is  one  fnniiliar,  at  loast  in  iu  cssuntiuls,  to  the 
mind.  It  tsa  vice^foresample,  of  host^  uf  idlu  loinds  lo  rcvci  tu  day-drcain8of  an 
attt-activc  form.  r'iictory  huml^  we  are  told,  are  much  uddicted  to  the  di&sipiition 
of  rcsorting  to  a  fruify-self,  a  glurilied  self,  who  perhapei  li%'es  in  a  castle,  with 
loan^  horses  and  untold  servants,  or  who  has  war(lrol>efi)lH  of  tino  drt^fist««,  oount- 
len  admirers,  and  unliniited  opportuuitv  of  romantic  mlvfulure  ;  and  tbow  wfao 
havo  Kt iidied  the  rnontal  liabit«  of  tlial  class  teli  us  tbut  tliosc  peoplo  nsvort  to  this 
faiioy-M_>lf  vviien  they  have  nothing  eUe  to  think  about,  and,  <lay  aiter  day,  imagine 
theniRK-lve-s  in  their  romantic  character,  enjoying  a  fanfy-life  in  over  varying 
circuinstoncpA.  |f  these  thingsbetrue,  webave  hei-e an  expIan&tion  of  thea>uum[>- 
tion  by  the  br&in,  vrhen  norma)  p«rsanality  vanes,  of  a  gr&ndiose  mode  of  conscious- 
nea  aml  of  a  name  whicb  expreB8(»  it.  Por  historical  characterg.  long  since  dead, 
ure  not  the  most  ponular  in  iti«amty.  The  most  common]y  assuraed  iuentitiea  are 
liviiig  celebrities  anil  their  relatioii-s,and  nearlvnlways  aristocnitic  «'k'briti<w  whoee 
namud  are  au  emblem  o£  rank  and  iH>wer.  Many  pervons  wlio  pass  for  reli^ous 
are  vivtims  of  a  like  kind  of  vico.  Their  rvlrKiou^  phaso  does  not  biud  their  vhole 
life  togother,  bot  i«  dissot-iated  from  general  octivities  and  i«  often  almost.  entirely 
sennuous.  It  i.s  a  rhaj*«  to  which  men  and  women  re-sorl.  when  they  wihh  "  to  fnr- 
^t  the  vorld,''  ana  then  thev  ImiKuish  in  florid  ima^nation  and  in  unbridled  feel- 
inp,  very  much  a.s  if  uoder  tlie  intinence  of  a  narcotia  Surh  di-sisociationii  perhaps 
explatn  tMime  of  the  retigione  form«  of  in5anity.  Cnmpare  also  tha  juve-dreama 
of  iHime  minds,  fed  on  sentimental  noreleCtes:  also  tho  odventure  -  dreams  of 
meaMKe-boys  wiio  ^rge  themaelrei  oa  "  penny  dreadfoU.'* 

Stili  more  intelUgibie  are  those  casos  of  alternative  consciousness  of  wliich  the 
two  pha&eii  correspond  to  two  actual  stagea  in  llie  ]ifc-liiBlory  of  the  patient.  Laat 
vcnr  Ruch  a  caae  camo  within  uiy  knowledge— u  German  colonel  who  spent  bis 
latter  dava  in  England.     Aftcr  nn  apoplexylie  becaineaphfisie  and  forgotiul,  sub- 

St,  as  tnese  panuytic  eases  often  are,  to  emotional  eKcesses,  and  continaally  semi- 
irioas.  Stune  dajs  be  wa8  in  a  German  pltikse>  Bpeaking  German  near)y  ali  the 
time^  and  recaUing  OermAn  people  and  incidenta.  Other  davs  ba  spoke  Engliah 
almost  excltuiT«ly,  and  liii«  reaiiuiscenoae  referred  chiefly  to  EngUsh  experieuce8. 
In  hi»  le>ss  nmnounce<l  phoseH,  his  disordered  oonaciousoess embraoed  botn  Gennan 
and  EnKliiili  imagen.  Of  surh  varietiejt,  T^  Rruco'8'  oase  is  a  good  samplu.  His 
pHlieut  ap|K!ared  to  alteruate  l)t;twe<:n  a  right-sided  and  a  lefi-nidod  eelebratiou, 
with  Htatea  also  iu  which  botb  humi»phen.-s  were  uctivo.  At  ali  events  the  mnn 
wai*  in  one  pliaM)  an  alert,  misehJevous  luauiae,  »hose  sensibilitie«  were  keeo,  wlio 
spoke  Eiighf<h,  um?*]  the  riglit  haud  freely  and  wrote,  not  very  clearty,  from  left  to 
nglit  ;  and  in  annther  nha^e  be  vrsta  demented  and  dull,  monifested  unmifitakable 
imiiikirmenta  of  fienBibility,  spoke  a  kind  of  Welsb  gibberish,  carrJHt  bis  right  liand 
UAti;illy  in  his  pocket.  but  nsM  his  left  froely,  and  wrotn  vitb  bis  lefl  hand  iu 
mirror-fa«hion.  Ho  alM>  bad  ambidextrous  phues  whaaB  menial  stale  waB  a  roix- 
tura  of  tlio  Engliih  and  We1sh  modeo.  But  tbe  dissociation  wai  so  completc  that 
in  bis  prouounced  WeU)i  pliase  hc  eiitirely  forgot  the  facts  of  his  Kngltsh  pliase, 
aml  fiec  tvrii'1,  tbou^h  his  Etiglisli  cjnticiousnes!!  relained  (iu'Ut  of  its  own  phosr. 

I)ut  there  are  Htill  otltor  oues  which  cannot  be  oxpl&tned  as  the  n>vival  of 
oetaal  slage«  of  a  life's  histor7.  Manj  ouea  have  been  reoorded  of  alicrnation 
between  tbe  real  peraonatitj  and  that  of  aome  one  ols&  Ali  that  vp  ean  surmise 
mbout  sucb  CMOS  is  that  tho  brain  had  reoeired  vivid  imprassionsof  Ihntothorsel^ 
bad  snboanaciousij  roraponnded  Uicm,  and  asRninad  tho  new  penonatity  at  timea 
and  for  a  brief  period  to  revert  ngaia,  after  a  sleep  perbaps,  to  tlia  modes  frf 

>  Bniih  vol-  Uis. 
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activity  of  thfi  raal  self.  And,  short  of  tho  Msuniption  of  a  new  identity,  tho  loss 
of  the  reail  identity  is  very  cominon  in  disordored  niinds.  Many  patient^coniplain 
thal  they  feel  they  are  not  thernsclves,  that  vhen  they  speak  it  is  some  one  else's 
voice  and  not  evcn  their  own  opinions  whii;h  wti  hear,  or  tliat  tho  thiiigs  they  do 
aro  uol  tbeir  owii  actious  but  thosc  of  an  inU:rIo]XT. 

Ali  sucL  impaii-nienU  o£  normal  idi'nlity  are  peculinrly  liable  to  occur  in 
persooii  w(i08©  ftctivities  aro  too  oitvn  dissociaU-d.  Stable  bniins  are  brains  in 
which  one  mode  of  con-sciouKness  precails  anil  to  wtiic)i  ali  other  activitii^  are 
subordinate.  A  brain  whicli  ent,i>rlJiinH  divijrse  ini^'ivwU  and  pursuits  not  oorre- 
latMt  by  atiy  unifying  idea  or  tVeUng  is  by  iiature  unstable,  und  an  abrupt  failure  ia 
apt  to  occur  when  one  pbase  of  the  minn  includes  a  conscienco  wliicli  will  nut  cod- 
done  tbe  pursuits  followe<l  in  the  other  phase.  Tandem-driving  in  a  precarious 
modu  of  progreiision  ivlien  tbe  tracer  want6  to  1>e  loadcr  aud  tlte  luadur  disapproves. 

IjiSANE  Defbcts  OF  IsHiRmoN. — Sane  inhibition  ia  obvionslj  impaired 
in  ali  acute  insanitics.  Melancholia  or  mania  siipervenes  onlj  wbeu  uonual 
peraonaiity  fails,  and  that  implics  tlmt  the  patioiit'B  Bano  will  is  loat,  though 
he  may  mamFeat  determiuatiou  or  impulsiveness  in  diaorderIy  directiona 
In  Stiipor,  as  we  have  eeen,  tho  expro8Hional  functions  are  profoundIy  dia- 
ordered,  the  muscular  or  projective  elementa  in  life  suRer  grcat  impalrment, 
and  anergia  prevails.  It  maj  be  that  the  will  in  it-s  more  central  phascB 
remains;  that  the  putient  is  tn/inff  to  bebavo  sane]y  though  the  reaistanc« 
in  the  idco-motor  and  Kolamiic  mcchanisnis  oflbra  an  insuperablo  barrier  to 
ihe  transmissiuu  of  hia  dicLutos.  V/a  cuuuut  say.  But  there  aro  couditioua 
in  which  inhibition  is  prinuirily  iinpaire<l  without  any  great  interference 
with  the  reat  of  the  niind  such  as  we  can  appreciate.  The  best  casee  in 
point  are  thoee  characberiacd  by  AbovHKi,  vrhich  ia  a  ainiple  anergia  not 
usually  60  grosa  as  to  demaud  asvium  treatmeut.  Tho  patieut  in  the  firat 
instance  8imply  faila  to  do  tlm  thiugH  w]iich  he  bas  jnti;udetl  t«  do.  That 
phase  ia  common  in  a  great  raany  minor  diaordera,  uotably  in  thoae  of 
alcoholic  origin.  But  a  dccpor  roduction  of  volitiou  occura  in  true  Aboulia, 
wheu  the  patieut  suflera  a  loaa  of  euergj  suflidenl  eveu  for  automutic  acts 
and  habita.  And  it  ia  at  the  point  of  change  from  one  kind  of  activity  to 
another  that  the  failure  occura,  The  aflection  ia  ono  which  doea  not  allow 
of  interruption  of  the  actual  mode  of  conacionsneaa  of  the  moment.  In,  the 
morniny;,  wheu  tho  pati<int  ougbt  to  got  up,  be  juet  ataj-s  ou  in  bod ;  at 
bedtlme  he  doc^s  not  undniK^;  he  aita  at  table  and  cannut  bcgin  to  eat;  out 
for  a  walk  he  canuot  tnrn  to  couie  home ;  he  will  ait  for  boura  and  not  ofTei 
a  remark.  And  ali  the  tirne  the  mind  is  not  profoundly  aficcted.  The 
patieat  is  awaro  of  his  di&abiUty,  aud  can,  vvhen  ouce  he  starta,  converse 
fre>ely  about  it.  liut  tlie  riak  ia  that,  if  rigoroua  ireatuient  is  not  adopted 
— enforced  regnlarity  of  hoiira,  enforced  hygicne,  and  cnforced  diatraction 
from  introapectiveness — the  pationt  \viU  bocome  further  disabled.  AbouUa 
may  go  on  to  stupor— a  By8tematic  progress  of  the  disease  outward8  and 
downward8  towarda  tlie  muaclea.  Or  it  uiay  take  a  more  CBUtral  course 
and  develop  into  Folie  de  douie  or  Swithering  In8anity.  Thon  the  patient 
is  liable  at  aiiy  moment,  however  inopportune,  to  stop  and  wonder  whether 
be  ought  to  go  on.  That  ia,  hia  intelligenc«  ia  becoming  involved,  and  a 
viciouH  liabit  is  eatabliahed  in  \vhieb  ihe  imtieut  faila  to  do  tbings,  wouder8 
why,  wondera  ho\v  she  lain,  vonilera  \vhetner  abe  ahould,  and  atill  doea  not 
do  them.  Thia  condition  is,  in  a  aenae,  a  confuaional  insanity ;  but  it  is  s 
confusion  of  impulses  rather  than  of  ideaa.  As  in  ideational  confusion,  the 
conspicuoua  feature  is  an  excea8  of  8econdary  auggcstious.  Its  aymbol 
shoiild  be  a  mark  of  iuterrogation.  Tlie  patient  can  Lake  notbing  for 
granted,  but  qiio8tion8  the  propriety  or  the  adviaability  or  the  cauae  or  the 
result  of  everything  ahe  ia  about  to  8ay  or  to  do.  As  was  said,  the  primary 
fiact  in  such  cases  ia  the  losa  of  coomion  senao. 
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A  diBtinctire  featare  of  this  insaue  iodcoision  is  to  be  fotind  in  tho 
Bobjects  to  wltich  it  refera.  It  is  not  about  iiiiportAat  ufiTairs — not  about 
proposals  of  uidrriage,  or  ii  ilecluratiou  of  war,  tho  ofler  of  au  ap{>ointment. 
or  the  inTetttment  of  a  fortune.  Id  &withBring  inB)ioity  tlie  paLiant  heiutateB 
as  to  which  stocking  to  pat  on  Hrst,  which  >^rt«r,  wbat  boots  to  wear,  which 
bat,  wliether  to  pui  the  left  or  the  rigbt  fuot  on  the  Grst  of  a  flight  of  6t«ps, 
vhethcT  to  step  oa  the  liues  of  a  pavemcnt  or  to  avoid  theiu,  and  as  to  a 
hundred  ulher  thiugB  which  likel}-  do  miL  luatter  a  8traw.  In  otber  words, 
tbe  patient  is  beset  by  CrKnal  ipieations  wliicb  slinuld  have  remained  entlrelj 
beneAth  her  notice.  AU  the  pettjr  things  of  liie  should  oocur  snbconsciouslj, 
but  in  svvithering  insanit)*  the  trilles  of  BubconaciousneBS  coufrout  the 
patient  at  every  Htep.  The  conditiou  is  uot  vrithout  reseiublanco  to  Abaaia 
EA^tasia.  Let  the  pbjnician  tiy  for  a  quarter  of  an  hoiir  dunug  a  walk  to 
kttend  entirely  to  the  art  of  walking — how  one  leg  ia  to  pass  the  otber, 
exactly  where  each  foot  should  fall,  etc — and  he  vrill  imderbtand  how 
Bubveraivo  of  aauity  it  is  to  fetoh  up  frou  aubconaciousuess  the  uiultitudc 
of  things  that  ougnt  to  lie  tbere. 

Or  again.  in  impainuent«  of  inbibition,  the  mode  of  consciousnces  ma^ 
be  the  obverse  oi'   Folit  de  doute.  aiid   the   patient  manifest   au  iuaane 

\yt.hmUm  or  automatisni.     Rhjthmism  rarely  occure  conai)icunuHly  except 
a  ooncoiuitant  of  othur  and  grave  disorders.     Ita  characteristic  is  that 
the   brain  continues  to  repoat  a  gtven   movemcnt  i]idotinitely.      Many 

Ltieuts,  for  ejcample,  go  on  repeating  a  aingle  word  or  pbrase  indefinitely 
rerbigeration)  vrithout  content  or  significance ;  or,  if  you  ask  them  several 
jtiestions,  will  give  the  same  aDBwer  to  tbem  alL  Or  Rliythmi8m  niay 
fcflt  iteelf  in  what  in  tho  sanc  would  bc  callcd  hnbit-spaKms,  whieh  have 
80  intereatiug  a  relalion  with  chorea.  Stereotyped  roourrcut  grimacos  may 
ooour,  ur  tlie  patient  inay  go  through  a  ge-sture  again  and  again.  More 
oorainonly,  inaane  poeea  and  attitudes  and  gaita  insist  upon  oonstant 
^leiteration,  of  which  tho  most  common,  and  a  veij  unpieosant  one,  is  a 

raying  motion  of  tlie  trunk  and  heail  backv^ardeand  forwai'da.    Kahlbauni 
ribed  as  an  cntity  a  »ories  nf  svmptoiiis  to  svhich  Ite  gave  tho  name 

itatonia,  iu  which  rbytbmi8m  and  cataleploid  signs  were  prominent,  but 
tho  condition  is  not  now  regarded  as  a  spocifio  or  8y8tematio  afleetion. 
(iUiythmism.  the  repetitive  modo  of  actiWty,  charaoterises  many  of  tho 
inaane.  In8anity  tenda  to  habiL  Note  alao  the  relationsbip  of  resistive- 
Deaa — a  re%iiUion  against  interference  with  the  attitude  or  occiipation  of 
the  moment,  and  of  aboulia — an  inability  to  stop  doing  one  thing  und  U.> 
procecd  to  the  iiext.     KliyChmix[n  uIho  cbariictvnBes  obaeaaions.) 

Iitsanf.  ImjmJinvrngsg. — The  an"wtioim  ]>ruviouBly  deecrilied  are  esBentiaUy 
aignilicant  of  a  reduction  of  inbibition — a  negative  Icsion.  In  othera,  how- 
evor,  thoLigh  inbibition  ia  ofteu  inipaired,  we  have  to  suppose  some  positivo 
activitiea  of  an  esceasivc  kind,  some  hypersen9ibiUty  to  spccified  fomu  of 
atiuiulatioti.  8iich  flxoea8eB  of  reaetion  are  commou  in  chrouic  insanities, 
ftnd  it  is  iiitt^rttsting  to  note  that  theae  are  often  re^'ersiuus  to  cliildiah 
proolivities — impulses  to  break  gluB,  to  throw  do^vn  valls,  to  scratch  smooth 
earfjioes.  to  teor,  and  break  aud  ipoil  thinga  Mauy  of  the  insane  cannot 
see  anvthing  wortIi  de8troyiDg  without  au  tmpulaiou  to  de8troy  it.  Bio- 
logicallv  conaidereil,  sucb  destructivenesa  is  dilBcult  to  eipUiin  ext»pt  as 
a  form  nf  mischievoua  playfulneas  wh)ch  becomes  manifest  when  diseaae 
baa  obliterat^d  the  acquir6d  respcct  for  propcrty.  Len  bumful  ood  more 
■muiing  is  Ibe  t<:mptation  to  touch  aud  hanalo  everything  that  catohcfl  the 
ere,  to  whir.h  aome  of  l\w  insane  are  prono.  Either  iu  fteuaory  mauia  or  in 
chronio  inBauity  the  patient  inay  rcooli  out  to  toucli  evezjthing  he  pum 


376 1 


INSANITT,  ITS  NATUItE  AXD  SYMPTOMS 


tliat  ia  bright.  or  of  hu  uLtractive  form.  IL  is  iiii]^^iossiljle  to  keep  up  a  flower 
garden  to  wliich  tho  insnne  are  iulniitted. 

A  far  more  important  class  of  impulses,  however,  ia  that  which  includes 
insaDC  procliviticB  to  crimcs  and  to  vicea.  Therc  caunot  be  auy  doubt  that 
iuimoralit)*  is  ofteu  determined  hy  a  morbid  aeiiBibilitj  to  vicious  in- 
dulgpm««  —  a  constitutional  exceHS  of  temptation, — tlinugh  vre  need  not, 
on  that  aooount,  coridone  qU  such  faillngs  or  espect  that  they  wUl  be 
"  cured "  by  measures  which  are  loilder  and  which  provide  lesa  of  a 
detorrent  ai^ust  \ice  aud  less  of  an  iucentivc  to  viilu«  than  such  meaaures 
aa  we  adopt  with  tvine  nlVenders.  For  the  understanding  of  these  insane 
temptations  the  phyaician  may  contraat  them  with  the  phobiaa,  some  of 
which  we  have  considered.  In  the  oase  of  these,  the  patient  suflers  an 
abnormal  abhorreuce  or  dread  of  certaiu  thinga,  whilc  in  inipnlaivencss  the 
balaucH  of  feeling  is  ali  the  ullier  way.  Tlie  auhjecla  uf  phobiaa  ar«  not 
ob\iou8]y  the  Ruhjects  of  insane  impiilBcs,  biit  we  niight  compile  a  consider- 
able  Ust  to  empbasise  the  antitlieais.  Thus — pjrophobia  (fear  of  fire)  and 
pyromania  (the  impulse  to  set  alire);  gynephobia  and  anthrophohia  or 
njmphophobia  (serual  fear)  and  nympljomania ;  dipsophobia  (fanatio  ab- 
stinence, cf.  h^drophobia)  and  dipsomauia ;  klcptophobia  and  kleptomania ; 
agoraphobia  aud  agoraiuania  (the  impulae  Lu  Luke  to  the  opeu  fiolds); 
ciuustrnphobia  and  claiiatromania  (the  impulae  to  take  to  hnman  biirrow8); 
acro-  or  batophobia  (the  fear  of  high  places)  and  acro-  or  batomania 
(impulse  to  precipitation). 

Violent  impulsea  often  beaet  the  degenerate,  and,  as  wa8  said,  we  cauuot 
call  a  man  dogent^nite  who  \s  of  Hound  lunral  imture.  Degenerates  are  often 
moral  imijecilea.  That  is  to  Biiy,  they  fail  to  ay>preciate  goodnesa,  to  under- 
atand  the  valuo  of  it,  even  to  reco;;jni8e  it  when  it  is  exhibite«i  to  them, 
and  stili  more  are  iucapable  of  biiiug  guod.  Ovcr  aud  above  that  general 
immarality  they  often  exjierience  a  vinlcnt  impulse  to  r.ommit  orclinarjr 
crimea,  and  sometimes  are  impelled  to  coniinit  horrors  over  which  they 
glottt.  It  thcn  becomea  a  modico-legal  point  to  deteraiine  whether  the 
impuLsc,  \vith  or  withoul  other  8ymptom8,  constituted  an  iii8anity.  Short 
of  such  casiia  aB  cinne  into  the  poHcfl  court,  however,  the  phvsieian  often 
haa  to  determine  tlie  8auity  or  inRanity  of  a  private  i»itient  who  haa  been 
guilty  of  some  misdemeanour.  Ile  can  only  do  so  hy  a  sjstematic  in- 
veetigation  of  the  patieut's  meutal  fuuctions,  iucluding  the  moral  sen&e,  hj 
an  inquiry  iuto  the  herBdity  of  the  čase,  aud  by  uotiiig  auch  phyfiical  facta 
as  might  (»etoken  or  oocasion  a  debased  or  unRtable  chamcter.  Further, 
the  circumstancea  of  the  caao  must  be  carefuUj  weighed ;  for  we  must 
remember  that  in  mauy  caaea  the  puticnt  has  becu  subjected.  to  what  might 
be  a  great  temptation  even  to  a  saue  mind. 

Impulies  of  nearly  cvory  Irind  aro  common  in  the  insane.  We  may 
here  advert  to  the  danger  of  mutilafions  which  mostly  occur  in  melanchoUa, 
in  paninoia,  and  in  general  paralyaifl.  Sometimes  a  patient  feela  impcUcd 
to  mutilate  a  neighbour,  aometimea  himself.  Three  caaes  occur  to  me,  ali 
of  them  palienla  who  were  living  at  home.  One  of  lliem,  who  subsHfjmintly 
developcd  a  climacteric  nielancholia,  vrae  beaet  by  the  impulse  to  ampntate 
the  penis  of  her  paralytic  huaband,  but  refrained,  and  was  sent  to  an  asylum. 
The  Bocond,  a  puerpcral  caae,  had  to  leavo  home  b&cause  of  the  dread  of 
mutilating  her  cliild  ;  and  that  ia  a  iMuimou  kind  of  danger  in  ali  puerperal 
inBanity.  The  third,  a  lactational  nielancholic,  tried  to  eut  off  her  ohild'a 
handa  with  a  table-knife. 

Mauy  patieuta  puli  their  halr  out,  or  try  to  gouge  out  their  eyeB,  or 
laccratc  their  Heah,  or  amputate  a  fiuger.     Attempts  at  caatration  or  at 
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ampulation  of  the  penis  are  Teiy  common  m  men  who  entertain  8exnal 
rdelusioDS  or  who  are  greatlj  tonnenled  by  6cxual  impiilscs,  and  often 
igniff  masturbatiou.  Ihesc  Bolf-mulilatioDS  are  vcry  iiDiut«UigiMc  from 
the  point  of  view  of  evoluliou.  We  Jiiive  lo  remember,  Iiu\vevtT,  timt  vory 
few  people  are  content  to  leave  iheir  bodies  ar  natiire  nmda  tlu!in,  and  that 
barburic  jieoplo  resorted  to  inany  devices  to  alter  their  abapeB:  also  that 
mtitilatlons,  especially  of  8ex-oi-);aa6,  wcre  ossooiated  witb  iuany  uuon- 
Ijgblened  religiona 

Id  tbe  insaue,  impulses  are  very  often  tbe  reault  of  obgession — au  insane 
mental  pnKiesa  wiiic.h  ift  cloaely  ralated  to  dehisions  und  haUucinutionB,  l)ut 
wbich  18  best  regarde«.!  in  association  \rith  impulse.  Au  obsession  is  a  per- 
8istonlaudrecurringideawhichfarcc8itseU'oii  the  uiindandwillnot  bedi^nicd. 
Obseaaiona  cauuot  ali.vayH  be  diHtinguished  from  bal]ucixialiou&  The  lutter 
are  autoina.tic  activities  in  some  part  of  the  senscnj  tracts  which  »pring  an 
unreal  perceptioa  on  mind.  Obeessdoiis  are  also  automatic  activities.  They 
do  not  requii-6  an/  extcrDal  stimulus,  though,  aa  is  the  čase  with  halluciua- 
tions,  they  may  be  determined  by  clrcumstances.  A  senae  of  eilonce,  of 
lonelinoes.  far-otf,  ^int  soimds,  or  sigh  ts  or  smells  may  occa^ion  them.  Both 
hallueiuatious  aud  obaeasious  occur  most  seldom  when  tbe  miud  is  most 
stimuLittid  by  norma)  sensonal  activitiea.  Their  prime  cbaracter,  then,  is 
that  t}iey  are  in  some  degre«  fulminating  or  impulsivo.  They  are  8eu8ory 
or  ideatioDul  actiintics  which  corrcapoiid  more  or  leas  to  epileptiform  motor 
Bymptoms.  In  maula,  uU  manuer  of  auggesiioua  are  spruug  upou  the  mind. 
in  obseaaion  it  is  the  sam«  ideu,  ngain  and  agaiu  uiid  agaiii.  There  ia 
•Dotber  parallelism,  then,  between  an  obaession  {sensori-ideational)  and  say 
rerbigeration  (word  repetition,  molo-r).  Both  are  rhythmic  or  repetitive. 
Hallucinations  of  beariug  aro  not  obaeesions,  but  a  fi^iivcination,  sach  as 
that  of  the  words  "  Ynii  are  a  fonl."  niight  become  au  obseasion.  We  limit 
the  term  to  ideas.  Any  reciirrcnt  haUucination  whicb  coDvey8aQ  idea  may 
become  an  obeeeeioa.  hut  not  aIwayB,  for,  if  tbe  patient  hardly  atlended 
to  tho  word8,  there  would  be  no  obsesaion.  Tliat  is  the  la.^t  quality  of 
obsession — that  it  invudes  the  perMuaIity.  Tlie  patient  accepts  the  idua  aa 
his,  rocognisea  it  as  part  of  his  mind.  Obeeasions,  then,  are  ideas  which  are 
ocoosioneid  by  automatic  cerebral  acti^ties,  which  are  repeated  with  great 
&«queDcy.  and  which  invodo  the  poreonality.  'Aud  there  is  no  end  to  tbe 
v»riety  of  them.  Many  of  them  are  ao  8iUy  and  so  irrelevaut  that  we  cao- 
not  undorsLand  Llietr  obtaininga  footlinhl  in  tb«  mind.  Olhers  come  very 
neor  home,  so  to  speak,  have  an  intimate  personal  referenca  But  they  defy 
any  attempt  at  claaaiiication,  for,  as  Macpherson  bas  it,  "  tliere  are  as  mauy 
forms  of  olisession  as  there  ivre  uf  thought."  ^or  tbe  practical  phyaiciau,  how- 
ever,  il  is  uaefut  t*i  note  (1)  thoso  wliiub  are,  in  a  technicul  aeuaH,  indiflar- 
ent,  and  vfhk-h  ouly  bother  the  patient  by  their  persistcnco;  (2)  tbose 
vhich  exeite  vrell-markod  emotiou,  and  iu  tliese  tlieeuiotiou  is  U9uallygnef 
or  fear  (cf.  Iho  pliobia.H) ;  and  (3)  tliose  vrhich  suggeet  some  siiL-clfic  liuu  of 
conduct  and  tend  to  liticome  imnulsea  Of  the  last,  the  obsoaaiuu  whicli  be- 
Mta  tho  tnio  dipsomaniac  and  tho  tran.«ition  into  the  oorresponding  impulse 
is  Kpootally  conaidered  el8ewhere  (see  Dipsomania)  and  may  be  taken  as 
ezempUljiug  the  ciaai. 

lu-sane  impulae«,  whether  preeiuled  hy  oliHvMtion  or  not,  are  too  mauifold 
to  be  considen^  in  ditbiil.  Au  iiupubtu,  iu  the  teclmical  seose,  has  theae 
chamctoristios : — That  it  docs  not  rcqnire  objective  stimali  though  it  may 
havu  on  appropriate  occasion ;  tliat  it  is  pcrsisteut  (rhythmic} ;  that  the 
patient  is  imix>teut  to  rusist  it ;  lliat  aati«ly  followB  upon  the  luJtilgeuuu  of 
iL     Tho  most  import&nt  perhaps  are  homicidal  or  suicidal.     Patieuts  who 
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run  auiuck  are  often  the  victiina  of  iiiipuIsL* — foel  an  irresistible  craving  to 
kili  p^^ujile.  Souietiiiib^  Huiui«le  ia  im  aliiiosb  utirelated  iinpuUe,  occuiiing  io 
ptttieuts  who  iirt!  not  inelani-tholic  aiul  not  deluaianal.  Dijmomania,  kleptCH 
mania,  nvmphomama,  pyroDiaDia,  aro  otber  important  forma  of  impulse. 
As  evei7  one  kuowa,  ttieae  impulses  may  occur  without  any  other  obvious 
disonler  oi  the  uiiud.  But  anythiug  ihat  c;tn  enter  iiito  the  mind  of  man  aa 
a  Lhing  to  saj"  or  to  do  may  becoine  nn  inipulne  in  llie  atrict  aenae.  A 
patient  may  be  boset  by  the  impulse  to  count,  to  turn  the  Irnnds  of  uloeks, 
to  Qii8crew  ali  8crew8,  to  look  lor  pins,  to  put  tliings  in  the  fire,  to  pour  out 
watcr,  eto.  etc.  etc. 

The  diaeaaeB  of  the  wiU  which  appeal  most  to  the  public  are,  of  courae, 
thoae  which  result  in  vice  or  in  crinin.  BninkenneBs  i«  treated  of  in  the 
artiole  "  Alcoholiam,"  and  dipsomania  is  Bpecially  degcribed.  That  aeparate- 
ues3  of  ti"etttmcnt  illustrates  two  aspecta  of  aU  inaanc  vice.  There  is  the 
insano  impulse,  as  in  dipsomania,  due  to  defective  organiaaliou  and  the 
develu]iment  of  an  (i?Lee»sive  &uaceptibility ;  and  there  is  edui^tiun  or  liabit, 
08  in  drunkenneBa,  which  fosters  the  original  sin.  In  8exual  perveraion  and 
in  sccual  ext.eHs  bi>th  these  factora  play  a  part.  In  8odomy,  in  maaturbation, 
and  in  other  such  vices,  we  have  often  to  note  a  defective  orj^anisation  of  a 
negative  form,  comparablo  to  a  phobia.  Femininism  in  mon,  luasculinism 
in  women,  dcuote  a  conatitutionul  aversiou  to  uormal  love,  as  well  as  a  por- 
verted  deaire  for  the  ubnormal.  Mucti  more  ini{Hjrtant,  on  the  \vhole,  for  it 
is  now  very  conimou,  e8peoially  in  women,  is  a  »imple  abaence  of  wxual  en- 
joyment.  It  is  a  scrious  question  whether  modem  eulture  impUes  a  failure 
of  instinota  and  capacitiea  esacntial  to  the  raco.  Stili  more  does  the  import- 
auce  of  the  subject  appear  when  wo  realise  how  ofton  a  sesual  diataste  spoils 
the  happy  feIlowahip  of  man  and  wife,  and  eventuallv  precludes  the  pOHsi- 
bilitj  of  a  ancccssful  home.  The  fact  of  such  a  ditficulty  is  revealed  so  often 
in  the  cousulbing-room  that  one  is  cornjKilIed  to  regard  it  as  a  krge  factor 
in  the  troublea  of  preaeut-day  8tx:iety.  The  defecia  of  a  Umi  prudish  up- 
bringing  are  in  eome  raeasure  to  blame  for  the  vioe.  Both  8BXual  per\-erta 
and  marrit-d  inverta  would  to  8ome  extent  be  prevenled  if  youth8  grew  up 
in  the  belief  that  scxual  doaires  and  tbelings  \vere  not  at  aH  improper,  much 
lesa  wicked,  but  both  nece»sary  and  whole8ome.  lu  proper  form  and  in 
appropriatti  ciroumatauces  sesual  activitlea  are  aa  earential  aa  ure  eating  and 
drinking — which  is  a  commonplace  that  is  iniplicilly  deuied  in  our  present- 
day  upbringing.  Escepting  in  those  who  will  not,  or  shoujd  not,  niarry,  it 
has  Ux:ome  a  duty  to  develop  conuubial,  materual,  and  paterual  capacity. 
Bor  the  rest  Bociety  auHars  perliajMu  froni  a  ton  lenitmt  vifnv  of  sesual 
offencea.  There  aro  very  few  cases  in  which  punishment  of  them  would  not 
be  beneliciaL  But  a  wise  \'iew  of  acxual  otibnces  is  not  to  bc  iusisted  on 
until  wisc  view8  upou  inoflenaive  8cxual  fuuctioua  bave  Ihmu  learucd. 

Sometimea  a  tank  Bcar(iely  lesa  delii;:ate  falls  to  Iha  phyBician  who  is 
aaked  to  deterniine  the  natnro  of  a  supposed  čase  of  kleptomania.  He  \riU 
in  aDy  čase  have  to  choose  between  desciibiug  the  patient  as  dishonest  or  as 
insanc.  The  culpi-it  might  UHimlly  bo  left  to  8ay;  for  most  caaes  are  both. 
Most  kleptamaniaCd  are  \vomeu,  perhapa  for  want  of  busiueaa  educatioD. 
Tlie  al)eyanoe  of  aufficient  motive,  anmo  weak-raindednc88,  aud  an  approach 
to  the  insane  diachesis,  are  corroborative.  In  pure  kleptomania  there  is 
well-marked  impulse,  but  a  large  number  of  Bpurious  cases  are  rather  the 
subjects  of  doubtful  habit — of  thoiight,  if  not  of  deed — and  have  encour- 
aged  the  wrcjng  idea.  In  thls  connection  it  is  intereating  to  note  the 
relation  of  hoarding  to  piUering.  Mi3era  and  other  "coUectors"  are  prone 
to  pilfering.     1  wa8  consultcd  recexilly  about  a  youDg  woman  who,  in  less 
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excu8able  circuinataucea  than  moet.  took  mon«y  helonging  lo  otbere  ^nd 
hoarded  it.  When  a  girl  aho  »ae  unusuallv  fond  of  money  aud  frequently 
appropriated  coms  and  hid  them  in  fitninge  places,  inostlj  in  IkvoIcs. 
Trcatment  Ib  diHicuIt.  Ali  cosea  i\:qtiir6  luuml  disuipliuo,  m  nell  as  pliytucal 
bntcing.  Punifiluueiit  of  ordinary  kinds  will  do  Imriu  in  genuino  caaes 
vUtiU  tliere  is  some  degree  of  tiimultunus  impiilse  perhape  amounting  Lo  uu 
epileptic  eqnivalent.  Bat  patients  who  encourage  WTong  iiupulse  may  be 
deterred  by  suitable  correctiona.  Pilforing  from  comradcs  is  80verely  pun- 
iahed  in  tlic  army  aud  ia  comparatively  rare. 

SvsTEMATisKD  Insane  Purpose. — We  need  only  glance  at  this  form 
of  mental  dJHorder.  it  is  not  a  recogniscd  form  of  inHanity,  and  tlie 
pniftitioncr  will  seldom  have  to  treat  a  privatc  čase.  But  it  will  Ije  well 
if  he  recogniacs  it  as  an  iusanily,  aud  forma  au  opiuiou  as  to  how  to  deal 
with  it.  Kor  the  patients  involved  will  sooner  or  lalur  becouie  tbe  subjccta 
of  legislation  or  of  provision  by  our  courts. 

A  sygteniatiBed  insane  purpose  is  a  deliberate  intention  to  achicvp  some  dpfinit« 
eiid  lty  iiisano  meaoB.  It  uillers  from  iiupulse  in  tbat  it  is  a  dclibemte  aiid 
abiding  purpose,  not  a  passing  cravc ;  and  it  is  usunlly  the  expr(>Mion  of  u 
con\-iction  vnich  ma7  or  uay  not  lie  a  dcluKion.  A  paranoiat-,  for  ezumpte — and 
degenerates  and  paranoiacs  are  nio«t  subject  to  this  form  of  ina^lneK«— n)ay  be 
oouvinoed  that  some  one  in  hin  arch-eneiny,  and  may  con8cqucntly  ptot  tuurder 
and  dcliberately  sot  about  to  achieve  it  Many  paranoiacs  conceive  projccta 
wlii<.-h  ure  mucu  more  inaane  than  the  delualuna  of  which  thev  are  the  outcoine^ 
Vindictiveness,  or  at  leoHt  tlie  suppoaed  rcdrcss  o{  wroDgs,  is  tno  oiutivo  in  uearly 
ali  such  coses.  Very  ofOjn  tbere  in  a  real  and  serious  griovunee.  The  insani^ 
liea  in  the  mc-thod  julontoil  to  achicvo  tho  dcsirinl  resulU  And  we  mu>*t  iadge  of 
Riich  nn  insanitj-  by  taking  iuto  account  tho  tru<btion  and  customs  of  the  tirne. 
Sanity  in  the  capacity  of  tne  intJividual  to  nppreciatc,  and  to  r^ulate  his  conduot 
uccorrfing  to,  the  accepted  standarda  of  hi«  day.  An  old-world  t^^orsican,  for 
«xamplR.  whose  faniily  had  sufTered  great  injury  or  insolt,  vrho  undertouk  a 
rendettii  and  alew  the  otfenrterA  gnknrlBon.  '»'ould  not,  in  his  dny,  huve  been 
neceeaarily  insanp.  But  such  an  one  whn  to-inom>w  rtivc.nged  a  real  or  EUpposed 
injury  )>y  stahhinR  bin  victira  in  tho  Hret^tu  of  London,  uiust  needs  eitner  be 
huiged  aa  a  uiurdcrer  or  dotainod  aa  a  daneerous  lunatic.  The  motivus  of  such 
iBHUie  revenge  are  usually  eitlier  penonal,  or  tvligtouis  or  politiual.  In»&na 
parpoMU  aro  often  entcrtaiuiHl  by  weak-n3inded  persous  who  liave  a  personal 
ffrievMioe.  Othcrs  conceive  tliat  God  ur  Allah,  or  sočno  other  doity,  denir««  the 
death  of  certain  ]>eoplc,  and  set  aliout  to  aocouplish  it.  Hut  potitical  criues  are 
tboM  with  which  we  are  most  familiar.  The  revolt  of  the  Boiters  in  Chiua  and 
thrir  intentiun  to  roassaorn  Isuropeuiui  vonld  be  an  insanitv  in  point,  did  tbe; 
not  reprcisent  just  aliout  the  level  of  Chinese  thinking  and  of  Ohincsu  morala. 
Nihilism  is  of  this  natura  And  mrhaps  the  best  csamples  are  to  be  found  in 
annrchists,  members  of  a  civilisod  and  Inv-abiding  comniunit^,  who  sct  out  to 
put  wrong  things  right  hy  insane  and  often  vialent  ineunsi.  Irum  the  poiut  of 
viuvr  of  uinntal  Rcience,  political  crimea  are  in  no  way  justifiod  by  the  fnct  that 
tlie  piiticnt  uutertaitui  lofty  Hcntimente  about  the  rigata  of  man  any  nmre  ihan 
we  wuruld  uverlouk  th«  iu»Minity  of  a  patiout  who  slept  with  his  wife  aud  faniily 
in  tho  open  fields  becauso  he  entertaincd  i*>uie  enliglit<*ne«l  vieuf.  aliout  tulji*rol& 
~Iach  Km  heen  made  of  the  love  of  notonpty  u  an  iniportaut  factor  in  [xjlitical 
10.  lU  ininurtAnco  ia  pro)iahly  CKOggemtMl.  The  esaential  facti  in  Nuch 
are  that  the  intvltiguiico  u)  weak,  so  ttiat  the  patieal  cannot  ttunk  itraigbt 

■06  tiia  vmriouB  aldes  of  hu  questiuu ;  thnt  h«  ia  poHMMd  fajr  diionbnd  beltngl 
--  reHotroent  whiob  leave  no  itMin  for  Justice  and  morey  towanlR  tunOMRt 
individuitls ;  and  fspecially  thnt  he  has  Aulfrnv)  an  firreiit  of  devutopnieiil  which 
in  ohvious  in  his  diKahility  to  liolieve  in,  and  have  imtiriK'«  witli,  tonntitutional 

ihuda  oE  retIrviuL  In  any  čase,  the  only  possibV  trnatnit^nt  of  fcuch  social 
liiics  is  by  steni  preventive  mcasure*.    If  anaruhinta  and  suoh-liko  criminaU 

>4Qietly  OMi«igiied  to  a  criminal  lunatie  asyliuu  their  cmring  for  noCoriot^ 

^oold  toon  dwinale :  aud  if  tliis  form  of  insanity  were  gmioimlly  rarogniKed,  tf 
it  wpre  underst<K>d  that  any  one  wbo  advocalrd  insano  methodit  was  ipm  /acUi  a 
innati(|^  and  a  fit  sflbjeot  for  anlnm  treatmont,  the  mad  chmca  with  which  ibe 
world  is  so  often  homfied  wouItf  materially  diminish. 
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Dementia. — Ali  unciired  iusauitics  wluch  are  not  terminated  by  carly 
dcatti  reault  in  eoiuo  degree  of  dčmcuLia.  Aftcr  a  fcw  jreors,  tbe  longer  an 
iiisanitj'  laste  tlie  more  purposeleHs  and  ailly  tlie  uiind  becomea  Primarj 
dementia  ha«  been  referred  to,  and,  in  some  cjises.  a  consecutive  demeutia, 
gpeatlj'  resemblinjtj  it  in  onaet  aiid  course,  foUo\vs  eoou  upon  nn  acMle 
melauchoUn,  slupor,  or  mania.  Indecd.aa  was  aaid,  tlie  acute  insanity  often 
Bcems  to  be  a  mere  incident  in  llie  luenUil  di^solutiou  which  ia  iniiaincnt. 
¥oT  Ihat  is  wlmt  dtiinentia  ia — a  rednction  of  nienlal  facuItieK ;  and  it  uiust 
be  distinguiahed  from  stjitee  of  imbeciljty  in  vliich  the  inental  functiona 
have  never  properly  dcvoloped.  A  tborough  dementia  is  a  premature  and 
rapid  dotage.  The  varioub  functious  graduallv  dwiudle,  and  the  patient 
apiiareutly  doea  not  Lliink,  in  inuiipabl«  af  eni<Jlion,  baa  uo  jmrposes,  b«t  is 
iiu;rely  a  oreature  of  habits.  Then  his  motor  functions  mifier;  no  thnrough 
dement  i8  capahle  of  any  work  wbich  requirGS  skill :  tbe  seusibilitiea  Vjeconie 
bluut;  tlie  tropine  functiona  are  impairiMi,  and  tho  organio  reSeses;  and 
the  patient  8lowly  diea. 

A  gi^cat  m,any  dcmcutiaa,  however,  aro  not  thorough,  but  portial.  Tho 
distiuctiou  ia  bo  ubvioua  thut  one  ia  int-linLHl  to  tUink  tbat  every  cuao  of 
rapid  and  Ihnrfmgh  dementia  ia  an  idiopatliic  disHoluticm,  n  pnnnatiire 
8euility,  ushered  in  perhaps  by  an  acute  insanitj.  But  the  great  majority 
of  deracntfl  are  only  partially  dcmcntcd.  Tho  disease  is  limited,  and  it  is 
not  progressiva  It  is  impoeaible  to  cla8slfy  theae  secoudary  dogcueratioos, 
for  auy  one  raental  functioii  may  manifejut  the  uhief  failun;  or  u  dispro- 
portionate  Bur\'iva].  and  in  every  caae  there  is  some  general  reductinn,  as 
weU  as  an  extreme  degree  of  particidar  ii.'diiction.  Tiut  these  partial  dementa 
are  interostiug  bocauae  they,  more  thau  most  of  tho  actually  insane  states, 
illustrate  a  reversion  to  primitive  motlea  of  conaciousnefiB.  Every  asylum, 
for  example,  can  produce  caees  of  iusano  coustructiveneaB — patients  who 
spend  their  day8  in  hannless  but  quite  pnerile  activity.  Otbers  are 
iu8aDely  predatory,  or  sLamelessly  acquisitivc,  and  Hnnex  usefiU  aiid  useless 
tbiugs  aa  iudi3crimiuately  iia  a  magpie.  Others  si)end  liours  daily  in  barbaric 
forma  of  aelf-adomnicnt,  or  revel  in  vain  exhi})itinna  of  themaelvea  with 
ludicrouH  affectation.  Tlie  8exual  and  the  doniestic  instincts  posaesa  inany 
partial  demcnts,  and  those  patients  delight  in  promiscuous  and  often 
harmlcss  flirtation,  or  in  the  furnisbiug  of  their  rooma  with  ridiculous  and 
laviah  ornanienta.  In  short.  a  partial  ilement  may  manifest  any  form  of 
absurd  and  futile  acti\"ity.  For  a  j^nieral  dementia  is  a!way8  notable  in 
theae  cases — a  decay  of  sano  pcrsonality  and  a  dis;ibility  for  serious  and 
profitable  ooeiipitiou. 

To  tbe  laat.  Ihen,  insanity  is  a  Hyatematic  diaorder.  SubconsciousueaB 
is  arranged  and  orderly,  true  to  itaelf,  though  perhapa  not  suitable  to  a 
polite  euvironment.  In  acute  insanities.  when  sane  per8onality  ia  for  the 
tinie  being  in  abeyanc(;,  aiid  in  8law  or  partial  dementia  when  it  is  for  ever 
lost,  the  iusLiuctive  leeliugH  and  ideas  and  impulses  of  wliieh  aul>couBciou8- 
nef«  coimista,  and  which  are  a  surrivnl  of  jinc^iatra]  or  of  personal  Rsperience, 
take  its  plače  aud  detemxiue  insane  character.  Vet  ia  that  character  alwaya 
intelligible  and  8y8tematic — as  ordGrly  as  tho  conflciousncss  of  a  child,  of 
a  Bavage,  or  of  a  lower  auiimil,  and  as  certainly  represented  in  nervoua 
oi^uisation. 

VI.  Index  of  Etiological  Vaeieties^of  Insanitt 

Dr.  Urcjuliart'  Ima  ])urpoaely  omitted  an  accouut  of  tbe  forma 
which  insanity  often  takea  appropriato  to  tho  particular  causes  whicb  he 
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ribes.  Se>'erHl  of  tlie  etiological  rarietiea  are  (le»cnlMMl  in  ftpeciiil  articleft. 
3nt  it  inay  be  u»cfu1  to  suggest  otheiB.  Although  theae  are  Dot  oU  so 
constant  os  to  be  recogoised  as  tjpical  insanitics,  tlio  practitioaer  may  lind 
it  useful  to  kQOw  what  forms  mcntal  disorders  U8ually  take,  givea  certain 
etiological  tioudiliou& 

(I)  Idiopathif.~Imbecility  <Me  "Mental  Deficiency");  Degeneracj  ;  Primary 
DemaDtiA  (»ee  abov«) ;  Paraaoia  {'/.t'.). 

{•£)  Oocaeiotiod  at  critical  periodii  of  Ufe. — Adolescence  ('f.v.) ;  Pregnane;  (g.v.); 
the  CUmacteric  (q.v.) ;  tSeailtty  ((/.c). 

/fi«Mw(y  o/J/dfunV.v.— Occurs  when  tlie  pntient  incurs  beavy  rc«poiisibUities. 
Anxious  melannlioHa,  often  prooeeding  to  acute  mania. 

(3)  lWsuatied  Iruaniti/.—ia)  Folie  k  l>©uic— A  delnded  patient  persiiades 
anoUier    to    believo    him  \   soparation  usaally  cares    the   aeoond.      Ifi)  TolJe    k 

losieun — Severni  persons  may  follov  nn  insAne  lead.  Bnbcock  iAtit^r.  ./ourtL  <ff 
April  189A)  qaDtes  a  sood  c\m  wherp  a  houHehold  and  several  neighlmars 
MximBK«d  iu  a  )ty»Ummtitiuu  dvlusiun  <j(  piT!H><.'ution.  (r)  Kpit]«mic  lii.sanity — 
Ezcitemeot,  supentittou,  odd  beliaviour,  fn:qui:utly  sigim  hko  sulUluritd  spojtoii 

(4)  Toxa'mic  aud  I)yscra8ie  Disorders  : — 

(a)  StimulanLs,  narcotics,  and  grain  poisons.  Aicoholi$tn  (g.v.) ;  Chivraliiim. 
iCocmniMTH.  Slorpkiniam  (see  '*  Morphinism") ;  Erffotism. — Oastro-inteatinal  and 
iViMcular  disorders,  varit^l  mutitid  Hyiiiptomi)  ofU;n  liku  ceiieml  pHnilysi5  becaase 
ot  motor  aflections.  /*f//*wni,— Stupidity,  irritabilily,  decp  depresKioii.  d<.-lusioDS 
of  fear.  PlvinhimK—HeMa/ohe,  iiisonitiio,  bad  dreAma,  remitting  dulirium,  or 
progressive  delasional  insanitv. 

(i)  Specitic  Infftctions.     It/phoid,  etc.— Delirious  and  acnt«  exciti*d  Jneanit; 
*"  earl7  tttagea,  £l<>"%  depredsod  insanity  often  vith  tnotor  signa  in  cimvalftncent 
igo.    Injtuejua. — The  same,  but  motor  signa  often  acccntuut4xl  so  as  to  n>s<tiiible 
^general  paralysia.     .SjHiAiViV — Insaue  fear  witb  delusions  of  i>yptulLa  when  nono 
usta,  uetusionat    tDelnni.-)iolin  Ln    earlv  ilj^jes,  in    later   ata^ea  (tertiary  and 
^,_iwanl9)   pn>gnj«i»ivu  deiiientia,  ar  deluaioiial  suspicion  and   unpuUiveness,  or 

Siileplic  iiiiiaiiity,  or  tabotiu  iii)umity  of  anomalous  lorms,  or  reeenibling  insanity 
deprivatiuii.  or  pseudo-poneml  paralyai8,  or  genM*al  paraly&is.  Tuiiemihti$.^ 
In  activo  phtliiKiB,  suspic-iousnc««,  morosenose,  quarrelK,  fickie  iticlnncbolia  with 
niitd  deltisions,  or  witn  hyflteria,  or  urith  stupor,  nnd.  Iat4>r,  a«-uto  mania,  or 
■UšpioirmR  melanrholia  often  viith  refuRal  of  fomlaml  iinnulsivencRs.  wilh  nta»kiap 
of  |tliyiiii-al  ftignn,  and,  if  not  r(^xivcred.  endintc  in  titful,  a^ooial,  qiienilou)S  semi- 
lentia^  in  alow  tuberculosia,  espacially  it  abdomiual,  Tisccral  ineUncholia. 
tiaPmta. — Acote,  coafusod,  delirious  insamty,  often  recoveniblc,  or  etiding  in 
ktb  by  ezliautttiun,  or  goinj^  on  to  Dliroiiic  monia  with  delasiona  and  haiiucina> 
Ds  (tliiii  incltid<vH  .sumu  aurgical  caaea  und  somi.'  pucTi^ral  cuaea^ 
M  Con»titutionul  l>isea«os.  GonL—Ui  netivo  ^ut,  angry  molancholia,  or 
dclinout  uiRiiirt  (esj»ecially  in  ovor-use  of  sodatives^  in  "  retrooMsod  goui,'  violont 
ihtAnity  (terliaps  i-pilrptjiid,  in  "siippressed  goiii.,"  iiIow  iniianity  ofton  witb 
Imlhiciiiations  in  "andeveliipcd  gnut,  neuralgic,  neuritic,  hraterirAt  exoitPinrntt 
inoodinnjiR.  /ihrunuititm.^ln  actito  fover,  cf.  "Typhoid,'  lator  a  ro»M)verahlo 
nnio,  riicUnrhnlia  riirer,  or  a  slow  amnesio,  anergio  in8anity.  lhiil.eU».— 
lelancholia  vitli  delusiona  of  fear  in  peraistcnt  diabeto^  or  acut«  mania  wilh 
diHHpiHfJiranoe  of  glycosurea.  Urfrmia.~Vcaxv3\  melaocholia,  great 
J  «flEaci.'rlwit.ions  of  violcnt  ext!it«meiii,  impuUivcncss. 
((/)  Aflection«  of  Nnrvouet  •Syst«m.  tShf>cl  (includcs  i«ou)u  pucrpi'nit  nnil  smne 
rarRical  caaes).— ConfuM^I,  excit4*d  in8antty  witli  al]e<.-tiou  of  iiii-mury,  fanfifulnrM. 
and  |i«r)inps  Imlliiciuutituia.  Tr^iuatrttitiH. — Moodiiifss  RURpicioii,  outliurut«  of 
Mi'it*iiiciit,  nium-Bi.i,  iii(it«'ir  ^igna,  alterad  reaotlun  to  drugti.  ^SvnstrtJte.— 
ir>uni-wt)ii'iila,  dfhility,  motor  or  Kftn«ory  signa,  altered  roartioti  to  driitif^  bcad' 
.'tie,  tiicIaiirlioliA  and  hy]>orhonclria«is.  oftoncr  exaltation  aod  re!trmtilAni'^>  to 
>nerAl  pAriLlyAiH.  ^'ranjji/Afjiia.—  VnnoaH  insanitiei.  IhjKtma. — Vain  mania, 
flpn  Ptotic  Ejtilep*}/  {tj.v.).  Chorm  {q.v.).  Jpfmierjf. — ln  latur  ittng<».  oscit«! 
nty,  amrnaiia,  Kr«ttt  prouoiitt«  to  lau^liing  and  cryin(i.  impuUiveu'  '  '     > c. 

ititi.     Ifffiivadunt  <of  lavtriuK.  oiKl)t,|  (.■(<■.,  nud  bliuuld  tuotudtT  ■■  ■\-l 

10  other  lont    ujovinrieiit>tV  — Vexrttion,   »*If-'itfii"MoU(>ncwi,  dn-ail,   tu  ,i. Hy, 

ifuitiuii,  HUbpirion,  exi'it<'iiiriiU  iliiluhinn  ;  iiitttaruholin  rnror.     firurm/  /'itriiip»t$ 
,./.t/.),     T'"/«'*  — (••■ncnil  panilvaia,  or,  iint  infrit|ui-ntly,  psoudo-grni-ral  pnndysia, 
or  anomalous  inJLaniLy  M-itli  cbrunio  exalLation  and  fxaourtiatiunH  of  viultinct:>. 
(«)   Diaordcn    of    Digostive    Sjatem.      Para-di^^tAtion.  —  Varioua    lunaiiities. 
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J}yfpep$ia. — Molaucholia  with  hypochondria»is.  AVk*  Gtmethf. — Viaceral  meUhn- 
cbalia,  wiUi  delusiuiis  of  suspicioD. 

(/)  Disottlers  of  llespimtorjf  Syst©m.  VkthisU  ^above).  A»thn\a, — llecorrent 
maniaor  chronic  mania.     /'ni?wnio»U2.— Cf.  "Typhoia.'' 

(j/)  iJisorders  of  Heart,  Veasels,  and  Rlood.  Cardiac  Dietaif. — Melancholia 
with  delusions  of  fear ;  in  aortic  disease,  violence  and  vnriabiUty  commoner ; 
dementia  early.  Atheronia.  —  £xcited  Busnicions,  melancholia,  denieatia. 
Aruurysm. — Visceral  delusions.  ^na'wtia.^Meyancholia  in  ujt-n  and  in  mature 
voiuen  ;  in  yQuug  pcuplo,  slupor  or  liukle,  fancLful,  CKcitaljIe  iii!ianity  with  erutic 
and  h/stfrical  sympto[ns.    MyxiKdcnia  fsee  "  Thvroid  ").    Crednitm  {q.v.). 

(A)  Aflwtions  of  iteproluctive  anj  Oeoilal  Organa.  Ovttrian  and  Uterine 
^tiKa«p.— Ilecurrent  insanity,  delusions  of  ^xual  mislortune  vith  melancholia,  or 
Helusions  of  exalted  marriago  with  mania,  modi^cation  of  secondary  sexual 
(^aracfceristics  (bpard,  etc.) ;  (nclusiona  of  a  disa^reeable  kind  ofton  attoch  to  some 
one  person  in  the  neighliourhood).  /'uaeftona^  JE'jrc»«.— Curable  atopor,  or 
proRTeBsire  dementia.  Progtatic  Diseoie  and  Strieture. — Vexation,  irritability, 
dread,  excitement,  sometimes  going  un  to  deluaions  of  suspicion. 
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Thb  General  Treatmest  of  Insanitv.— Diseasc  is  knowa  by  the 
failure  of  fuiiction  to  satisly  the  ueed  of  t.he  orgaaism.  Treatmunt  of 
disesee  ie  the  endeavour  to  readjuHt  tho  balance  betweeii  fiinction  and  need. 
There  are  two  riiethods  by  which  this  balance  may  be  restored.  The 
impftired  fimction  may  rccover  its  etlieiciicy,  so  that  it  agiiiii  suUices  to 
aatisry  the  need,  or  the  need  may  be  redueed  uutil  tlie  imjmired  function  i» 
sufficieut  to  8ati8fy  it. 

The  restoration  of  fiinctiou  by  ftrtiticial  interference  i£  aeldoin  poeaible. 
Instant  restoration,  when  it  can  be  effected,  is  almost  eiclusively  the 
privilege  of  the  surgeon.  He  can  iuBtautly  reopen  the  lumeu  of  a  hollow 
\'i8CU9  whoae  oljliteratiou  preventtiJ  the  jtasajige  af  tbe  visceml  cnntent.  He 
can  remove  the  tuinour  or  evacuate  tlie  alisceae,  or  cut  the  coDstriction  which 
ie  interfering  ■vvith  function.  He  can  tie  the  artcry  whose  wound  alIow8 
of  the  cscapo  of  that  blood  which  it  ought  to  contain.  To  the  jjh^aiciau  the 
direct  reBtoratiun  of  fuuution  is  \&i»  uften  poeaible,  and  wheii  poBsihle  haa 
rarely  the  draraatic  snddeTinet«  and  nompletenese  wliich  are  ochieved  by  the 
Buccessfol  eflbrt  of  the  surgeon.  The  disturbing  agent  wbo8e  removal  he 
attempts  is  r!u^ly  of  the  gross  mcchnnical  naturc  that  so  ofteu  haa  to  be 
dealt  with  by  the  surgeon.  Often  it  is  some  subtle  poiam  to  whiuli  He 
possessea  no  autidote ;  often  it  i«  some  dilTuaed  and  inicroscopic  degradation 
of  tiesue  who8e  restoration,  even  if  the  degradation  can  be  recognised,  is 
beyond  the  reaourcea  of  hia  ort.  Only  vtheu  he  possesscs  an  antidote,  only 
when  hc  can  ncutralise  the  poison  by  the  admini.'!tratioa  of  aome  approjiriate 
drug,  aa  by  mercury  or  iodide  of  p«tn.saium  in  B}^>hili8,  or  l)y  an  appropriate 
autitoxin  in  a  epeeific  fever,  can  he  purane  the  direct  method  of  restoration 
of  function  in  the  former  claas.  In  the  latter  ho  is  oltogcther  povvoricas  to 
pursue  this  method.  AU  tliat  ho  can  do  is  to  reduce  the  ueed  to  the  level 
of  the  impaired  fuuctlou.  Whea  tlie  aeratiou  of  the  bltmd  is  irapaired  by 
disease  q\  the  respiratory  organa  or  of  the  heart,  he  reduces  the  need  for 
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aeiatioD  by  forbtddiog  exercise.  \VheD  tbe  digesting  pover  of  the  stomach 
ia  impaired,  )ie  reducea  tbe  need  for  di^estion  hy  reduciiig  the  quaiitit}r  of 
footl,  or  by  administering  food  easj^  of  digestion  or  a1retidy  partij  digeated. 
or  by  adiiimistering  digestive  agenta  with  the  food.  When  the  kidney  faila 
iu  ita  povver  of  eUminatiiig  uitrogenised  waste  products,  he  diminishee  the 
uced  for  auch  eliuiiuation  by  dimiuiahing  the  iogestioa  of  nitrogcniscd  food. 
Wben  writing  ib  rendered  uiiiH>ai<ible  by  uTilerH  cmmp,  he  diminiBhes  the 
need  for  writing  by  ordering  the  use  of  a  typewriter.  "VVlien  the  function  of 
a  joint  is  impaijred  by  iutlainmation,  ho  kecps  the  Joint  at  rest  In  any  čase 
be  reduc«s  the  need  for  the  function  as  far  as  poasible  down  to  the  capacity 
of  the  functiun  iupaired,  and  tbuu  resloree  the  balance  between  function 
and  need. 

It  is  evident  that  this  second  mode  of  restoring  the  balance  ia  a  poor 
eubstitutc  for  the  tirst.  The  rcstoratioa  of  tbe  impaired  function  to  its 
normal  standard  is  a  true  restitutio  ad  itUegrum,  and  brings  tbe  ot^niam 
baok  to  its  fall  measure  of  capacity.  The  reductiun  of  the  demand  of  the 
organism  dowi)  to  the  level  that  the  impairod  function  can  reach  ia  at  l^eet 
a  makefthift,  and  an  acknuwledgTiiunt  of  our  imputenoe  t<>  do  better;  but 
this  seoond  mode  of  restoring  the  balanoe  is  not  without  its  influence  ou  the 
tirst.  Tbe  rcduction  of  demond  upon  an  impaired  function  influences  the 
reslonitiou  of  the  function  in  both  a  favoiirablc  and  an  imfavourable 
direction.  On  tbe  unu  luiud,  the  reduction  of  deuiaud  upon  the  tunulion, 
especiallj  if  tbe  reduction  can  be  pushed  to  actual  cessation,  sets,  in  the  one 
caao  a  port,  and  in  the  other  the  whole,  of  the  anaboUc  procesa  free  to  work 
at  the  restoration  of  the  damagcd  structurc,  vhich  othervriso  would  be 
engaged  in  the  double  process  of  restoring  structurc,  and  at  tbe  some  tirne 
aotuating  function,  a  combinution  that  is  raroly  witbiu  its  capjicity.  When 
tbe  hull  of  a  ehip  is  damaged,  she  must  be  brought  into  dock  for  repair ; 
wlic<n  ber  engiuea  or  her  boiicrs  are  outworn,  thcy  cannot  be  mode  good 
vvhilu  shc  is  on  aclive  aervice;  and  suuibirlj  the  tissues  of  tbe  human  body 
cannot  undergo  repair  so  long  as  fuU  functional  actiritj  is  demanded  of 
them.  Only  during  int«rautteuce  of  function  can  redintegration  progrees; 
uud  hence  tboae  tissues,  in  which  wasto  is  most  rapid  and  function  most 
uihausting,  notni  tbe  fre({uout  fuuctiouai  cessation  of  sleep  to  keep  them  in 
repair.  The  reduction  of  demand  uj><>n  an  impairoil  function  is  therefore  a 
moet  important  condition  for  the  reatomtion  of  the  function,  and  is  in  very 
m&ny  casoe  tho  chief,  in  many  aiRea  tho  eole,  means  at  our  command  of 
bringiu^  about  tbe  restoration  of  the  function.  On  the  other  haud,  no  lacU 
in  physiology  are  lietter  eatabliahed  Ihan  tliat  function  lends  lo  increase 
nith  tho  demand  that  is  made  npon  it.  and  that  prolonged  diminution  of 
domand  is  foUovved  by  diminution  of  function.  From  the  orm  of  tbe  black- 
smilh  to  the  verbal  memory  of  tbe  uctor,  wc  atu  how  demand  iucroaaeB 
function:  frnm  tbe  leg  of  the  omnibus-driver  to  the  intelligence  of  ihe 
poldier,  we  soe  how  lack  of  demand  leads  to  cesaation  of  function.  Hence 
we  ar«9  taught  that  while  on  the  one  bond,  as  soon  as  a  function  is  impairod 
by  diseatn,  tbe  demand  u[)0u  it  sbould  bo  immediately  roducod  to  the  lovest 
poeaible  level,  yet  on  the  other  haud,  as  soon  as  tbe  proueas  of  rejiair  is 
weU  OD  the  vraj,  tho  domand  ebould  U>  cauLiouKly  increased,  so  a«  to  load 
fonrard  and  aaast  in  tho  rc-e^tabliahmcnt  of  the  function. 

Appiving  thtiite  principles  to  tbe  special  caoe  of  inBauity,  we  lind  that 
tho  treatment  of  thal,  as  of  ali  other  maladiea,  is  twofold.  Tbe  main  eud 
in  viev  in  everj  ooso  must  be  the  restoration  of  function  to  ita  fuU  caiNiciij, 
and  u!)  a  moans  to  this  end  the  demand  upon  the  funotion  inust  be  roduoea» 
at  tirst  tu  ur  bulow  Uie  level  of  tbe  capaoity  of  the  impaired  fuBctioo.    Aa 
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and  when  improvement  of  function  takea  plače,  the  demand  upon  it  miist  be 
caubiou8ly  raised,  and  kept  alway8  just  a  little  in  advanco  of  ita  capacity,  so 
os  to  lure  it  by  degroea  to  widor  flights  and  strouger  effbrts.  Kvcn  if  uo 
improvement  appeara  to  indicate  tlie  period  at  vliicli  iucreaaing  demands 
maj  bo  inade,  stiU  the  increase  uf  func^tion  muat,  aft<'r  a  tirne,  be  called  for, 
and  persisteutl/  called  for,  siich  demand  l>euQg  cninnionlj  tho  only  means  at 
OUT  disposal  of  eliuitiug  an  improvement  in  function. 

Seeing  thut  of  thcBo  two  inodcs  or  uims  of  trcatmeut  of  iusamty  tlie 
Becond  is  alway8  poaaible,  is  atwayH  imperative,  and  tlie  moile  of  cflecting  it 
U8ually  clear  and  simplo,  it  may  bo  doalt  with  first ;  whilo  as  the  other  can 
be  pursuod  only  tentat.ively,  by  gropiug  in  the  dark,  and  ia  often,  in  the 
preacut  etate  of  our  knovrledgc,  not  posaible  at  aH,  its  conaideratiou  maj  be 
deferred. 

Tub  Rkduction  of  Function. —  The  function  which  in  insanity  is 
disordered  and  deteriorated  is  that  of  the  supreme  regions  of  the  nervous 
8yatem,  by  which  tonduct  ia  autuated,  by  which  tho  metabolisni  of  ull  parta 
of  the  body,  both  absolutelv  and  relatively  to  each  other,  is  regulaled,  and 
which  is  accoinpanied  by  statcs  and  changee  of  consciousncsa.  Of  tbeae 
functions  tlie  firat  alone  is  opeu  to  our  direct  interfereuco.  The  otliera  we 
can  modify  indirectly  only.  The  need  far  Ltiat  adjusttiient,  by  intelligent 
acts,  of  the  orj^aniam  to  its  Biirronndinj^s,  which  is  termed  conduct,  we  can 
diminish  almoat  ad  Hbitum  by  fumiahing  a  eet  of  surroiindings  so  conj- 
pletely  preadjtiated  by  artilicial  means  to  tho  nccds  of  the  organism,  that 
vnluntary  adjuslment  can  be  dispeused  with.  AH  the  more  intelligenb 
phases  of  conduct.  and,  if  necessarj",  ali  pliases  of  conduct  but  the  most 
nidimentary,  can  be  suppUed  by  artificial  substitutes,  and  the  highest  ncrve 
regions,  thus  relicved  of  thcir  functione,  can  bo  loft  at  rost  to  deal  with  tho 
disturbiug  agent  that  ia  actiug  ou  tUem,  to  recuperate  their  duteriorat«d 
stnicture,  untrammelled  by  the  need  of  simultaneouslj  carrying  on  their 
Junction. 

lu  ali  cascs  of  in3anity,  or  of  dcfcct  or  disordcr  of  mind  or  of  conduct, 
which,  Uiough  of  the  same  uaturti  as  iuHimity,  would  uoL  bt;  call^l  by  so 
BeriouB  a  title — in  ali  cases  of  aiicb  diRorder,  w]iether  in(;ipient  or  established, 
whether  niUd  or  aggra-vated,  the  first  need  is  the  need  of  rest,  of  reduction 
or  abolition  of  tho  demand  upon  tho  disordered  function.  The  recognitiou 
of  thia  ntHid  ha-s  sametimea  led  to  tlie  pui-suit  of  au  esaggeruted  eouTHti,  an<l 
bas  beeu  interfireted  to  iiiean  tliat  tiverv  micli  patient,  whnU!ver  the  form  or 
degreo  of  hia  maladv,  must  be  deprived  as  completely  as  |>os8ible  of  ali 
opportuuity  of  conduct,  by  being  put  to  bed.  This  is  as  intelligent  a  modo 
of  troatment  aa  to  put  to  bed  every  patient  with  a  broken  boue,  regardlesa 
of  whethcr  the  iK^no  broken  is  tliat  of  a  leg  or  an  arm  or  a  finger,  "He 
physic"s  uae  doth  quite  mistake.  who  physic  takea  for  phy8ic'8  sake."  If 
tbosc  parts  of  tho  nervous  sjstem,  which  rcgulate  the  most  complicated 
rulaliunu  of  the  orgauism  with  its  gurrouudings,  are  unequal  to  the  demand 
upfm  them,  and  Ciinnot  regulate  Lheir  reUtiims  efli<jieutiy,  that  ia  a  rBason 
for  reducing  or  removing  the  demand  upon  them ;  but  if  inferior  portions 
are  stili  cajjable  of  carrying  on  their  functione  witli  elficiencj,  they  may  stili 
be  jMirmitted  to  do  so,  evcn  though  their  superiors  must  be  relieved.  If  tha 
apjiitnitus  by  whiuh  a  man  carriea  on  his  busiueas  is  disurdertid,  it  ia  dght 
and  neces8ary  that  he  should  be  relieved  fn>m  the  npiiortunity  of  carrying 
on  hia  busineea;  but  it  is  no  moro  neco8sary  that  bo  shoidd  therefore  bo 
relievcd  from  the  opportunity  of  wulking  about  and  amusing  himsclf  than 
that  he  »bould  bo  relieved  of  the  opportunity  of  valuntarily  eiiiptying  hia 
bladder.     If  every  insane  pernon  ia  to  receive  what  ia  huraorousiy  tenned 
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hoepital  treatmcot,"  thafc  is  to  8ay,  is  to  be  kcpt  in  bed,  thc  treatment  bi 
not  coiiaisUiiit  uuleas  he  is  also  relieved  by  a  catbeter  and  fed  with  a 
slouiac!i-punip. 

The  difflculty  of  svispcnding  or  reducing  the  call  upon  function  in  in- 
sanitj  lies  in  tbe  diOereaoes  Detwcen  iusamty  and  otlier  maladies.  If  a 
man  sufTcrs  from  any  bodilf  maliidy,  he  sceks,  hia  conduct  uot  beiug  dis- 
ordered,  tbe  udvic«  of  some  couijH^teut  authuritj,  who  give«  Llie  ailvice  and 
leaves  to  tbe  patient  the  resiiott8iliility  of  ncting  npon  it.  But  in  insauitj 
it  is  conduct  iteelf  wbicb  is  djsordered,  together  with  mind,  and  beuce  in  the 
fiist  plaoe  tbe  patient  ver^  often  does  not  know  Ibat  he  is  suHering  from 
anr  maladj ;  and  iu  the  secoud,  if  he  do  know,  be  is  often  unable,  frorn  tbe 
dinorder  to  whicb  bis  conduct  is  subject,  to  take  tbe  counte  with  regard  to  it 
which  even  he  biniself  may  see  to  be  oxpedient.  For  this  reajion  it  is  often 
n«:es8ury  iu  insanity  to  act  vvithout  the  coneent,  and  even  in  oppoaition  to 
thc  viahes,  of  tbe  puiieut,  aud  to  deprivc  hiui  forLdbly  of  thoso  opportuniUea, 
wbicb  he  will  not  \viUingly  reUnquiHh,  of  BKercising  Iuh  diaordered  faculties. 
It  is  often  nece8aary.  but  it  ia  far  from  bcing,  ua  ia  sometimes  auppoaed, 
aln'ays  neeeasarv.  In  tbe  čase  of  minora.  tbey  cau  be  taken  away  from  the 
Hcboo!  or  the  coUege  or  the  couree  of  studie-s  in  wbicb  the  escessive  demand 
ujMin  the  immaturo  brain  bas  caused  tbe  breJik-down.  In  tbe  caae  of  tho 
adtilt,  be  can  often  he  porsuadcd  into,  nay,  \vill  often  himself  suggest,  a 
temporarv  retireuicut  fniui  active  emplo^'meut.  aud  a  aeasou  of  fallow,  wben 
he  feela  tbat  bis  ca|>acity  is  no  longer  equal  to  tbe  demand  upon  it ;  and  in 
mild  d^jrees  of  tbe  malady,  and  in  tbese  onIy,  aucb  meosures  are  sutficient ; 
bttt  not  only  aro  sach  measuies  impracticable  in  tbe  caee  of  tboee  who  will 
nofi  submit  to  tbem ;  they  are  olao  often  ineflicient  oven  in  thc  čase  of  tboae 
wba  will.  A  man  wbo  knovrs  liimaelf  uniit  fur  business,  w)io  feels  bis 
incapacitj  to  follow  his  profession,  may  voIuntarily  intern  himself  in  an 
affflum.  and  go  from  bad  to  worao  until  it  l^comcs  Deces8ary  tbat  be  sball 
be  oertitied  aud  compulaorily  detained ;  and  from  the  day  that  tbis  is  done 
he  begina  to  iniprove  and  makea  Bteiidy  pn^rees  to  recovery.  It  seenis  aa  if 
tbe  mere  reeponsibiIity  for  determining  bis  own  course  of  conduct  were  too 
heaT7  for  bim  to  bear;  tbat  he  wa5  weigbed  down  by  the  uncertainty  as  to 
wheLber  he  was  doiug  right;  and  tbat  only  whcn  this  re8ponsibility  waa 
eutirtily  removeii  by  lus  compulsor^'  seclusiou  from  tbe  ninks  of  tlioae  sui 
/um,  only  wben  he  could  feel  tbat  be  tras  relieved  of  ali  re8pooaibility  for 
the  n^lation  of  his  own  conduct,  vvas  obtained  tbat  complete  guieecence  of 
the  highest  ner\'e  rcgious  which  rendered  recuponition  pooeible. 

To  take  over  by  fon-e  tbe  regulation  uf  a  uian'B  conduct,  is  a  prooeeding 
wbicb  lies  entirely  outaide  the  province  of  tbe  pby8iciau.  Sueb  a  proceeding 
ia  ipso/(u:to  a  mcnace  to  every  member  of  tbe  commun>ty.  It  is  one  wbicn 
is  not  to  \k  couutenauced  except  upon  tlie  strongest  grounds  of  exp6dieut:y, 
and  it  is  one,  moreover,  wliicb  tbe  commuuity  will  not  and  ought  not  to 
penuit  wittiout  the  sanction  of  its  own  acoredited  repnoentatira,  giTen 
onder  specitied  conditions  laid  down  by  itaelf.  These  oooditions  vair  TBry 
videlr  in  dilfercuL  communiiiea,  und  even  in  tbe  severni  diviaoDS  of  tbeee 
illands  Uiey  esbibit  a  auq>riaing  diver8ity.  nro(idly,  it  uiay  be  atated  that 
the  foniialities  vbose  observam-«  ia  nMpiired  iu  dcpriviiig  a  "  person  of 
uneound  mind  "  of  tho  regulation  of  bis  own  afTaira  are  diviaible  into  tvro 
oUnoe,  tbose  wbich  refer  to  tbe  dcprivation  of  his  raanagemcnt  of  his  means 
of  UvclihcirHi.  und  iboMi  which  refer  to  tbe  dephvation  of  bis  muiagemeni  of 
tbe  rrat  of  liict  rcUtions  wilb  bu  surroundings.  His  means  of  Uveuliood  aro 
ollod  in  Engbsb  law  bis  uetate.  wliile  the  uuiintenance  of  dun  n^bitiouH 
betweeD  himself  and  his  surroundings  in  other  respecta — between  himself 
VOL.  v  26 
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and  ph^sical  daDgcrs,  betvreen  hiiusclf  and  his  faiiiily,  betwoen  hunself  and 
the  cuntmuuity  in  nU  respectn  other  tliau  Iiia  meauB  of  livelihood — is  reganled 
a»  peculinrl)*  tlie  managernent  ot"  hiniself.  With  tho  formalities  whioh  are 
Deccs8ary  for  the  deprivatiou  from  a  pereon  of  the  mauagement  of  his  estate, 
the  phy8ician  is  not  diroctly  concerued,  and  tlaey  noed  not  be  considered 
here,  fuither  thau  by  mention  of  tlie  fact  that,  under  the  Euglish  law,  a 
jierunn  may  be  deprive(l  of  the  power  of  managing  his  estate,  while  he  may 
be  at  the  Bame  tirne  left  in  undisturbed  possctiBion  of  the  management  of  ali 
his  othcr  rehitions  with  aurroundin^  circunialances. 

Tlie  formaIitii;9  nece8artry  for  depriving  a  persou  of  tho  managemeut  of 
these  reaidual  relationa  dilTer,  aa  liaa  beeu  Baid,  iu  the  three  diviaions  of  tlie 
United  Kingdom,  and  tbey  difter  in  each  division,  moreover,  acconling  to  the 
degree  to  wliich  the  deprivation  is  caiTied.  For  degrees  of  deprivation  are 
mado,  and  a  pcraon  may  be  deprived  of  the  managcmcnt  of  more  or  fewer  of 
his  relationa  with  his  aurrouudings,  or,  aa  we  may  8ay  more  briefly,  of  hia 
affairs.  atjcording  ur  it  appears  expi?<lient.  It  is  very  much  to  be  regretted 
that  in  the  law8  of  England  only  the  groaser  degrdes  of  incapacity  can  be 
dealt  with  hy  deprivation  of  power.  Every  year,  nay,  every  month,  and 
almoBt  every  week,  occiir  cases  in  whic.h  a  goodly  estate  is  dissipated,  an 
honourcd  namo  is  be8iniix!hcd,  an  inoocent  family  is  brought  to  soandal  and 
to  poverty,  by  the  prodigality,  the  Tice,  tlie  foUy  of  souie  imworihy  eclon 
wbo  ifl  incatvalil«!  of  prudt!n(!e  and  rectitudo,  but  whc)se  incapfi,biiity  is  not  of 
8uch  a  nature  aa  to  euable  his  relativea  to  put  tlie  provisiona  of  the  Liinacy 
Acte  into  force  for  their  own  protection.  There  is  not  an  alieniat  physician, 
there  is  not  a  fttniily  aolicitor  iu  large  practice,  nay,  there  is  not  an  iutelligent 
reader  of  the  law  and  police  uevfs  iu  tlie  daily  [mpert*,  who  is  not  aware  of 
cases  of  this  kind,  in  which,  if  not  scandal,  at  least  impoveriahment  could 
have  been  averted,  had  the  eKcellent  proviaions  of  the  Freoch  conseil  de 
familk  btjen  in  force  in  this  couutry.  Ho\vever,  oui-  couceru  here  is  with  the 
Iaw  not  aa  it  ought  to,  but  aa  it  doea  usist,  and  with  this  preface  wo  will 
proceed  to  atate  it  aa  it  atands. 

Tho  legal  provisions  under  \vhich  a  penson  can  be  deprived  of  the  regula- 
tion  of  his  ovm  afiaiis  dificr,  lirst,  occording  os  his  dcfect  in  regulating 
power  is  cougeuilal  or  not ;  and,  second,  aucording  to  the  amauut  of  his 
property. 

England  and  Wale3. — An  idiot  or  imhecUe  from  birth  or  from  an  earlj 
^e  may  be  placed  under  control,  and  detainod  in  an  iustitutioo  registered 
under  the  Idiote  Act,  upon  tbe  certificate  of  one  medical  practitiouer,  aocom- 
panied  by  a  atatement  niade  by  the  parent  or  giiardian  of  the  patient  or  by 
the  person  who  undertakee  toward9  him  the  duty  of  a  parent  or  guardian 
.  (Idiote  Act,  188^,  sect.  4).  As  theae  documenta  aro  of  u  very  simple 
cbaracter,  nocd  no  comment,  and  are  obtaiuable  at  auy  rtigistered  inslitution 
for  idiota,  there  is  no  need  to  iutroditce  theni  here. 

A  lunntic  wa7idttnnff  at  large  must  be  npprehended  by  the  police  and 
brought  before  a  justice,  who  wiil  send  the  patient  to  the  county  or  borough 
a8ylum  of  the  disti-ict.  Eithcr  before  or  aftcr  he  is  so  aent  tiia  friends  may 
obtaiu  control  of  him  by  makiug  applieatjou,  iu  the  one  ca«e  to  tlie  magis- 
trate, in  tho  other  bo  tbe  \'iHitor8  of  the  a6ylnm  and  to  the  Commissionere  in 
Lunacy. 

A  lunatic  who  is  not  under  proper  čare  atul  control,  or  lofio  is  criully 
ircated  or  neglecttd  by  thosc  who  have  charge  of  him,  must  be  reported  by 
the  {»olice  ou  oatb  to  a  justice,  who  will  proceed  as  directed  in  ttie  Act. 

A  lunatic  wko  is  a  pauper  must  lie  reported  to  the  relieving  oflicer  of  the 
district  by  the  union  medical  ofticer  of  his  district  witbin  three  days  of  the 
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medical  officer  obtaiuing  knowl6dge  that  tho  pauper  patieat  is  or  is  deemed 
to  be  a  lunatic 

For  a  lunatic  teko  ts  not  a  pauper  the  procedure  ia  various. 

Tbe  patient  niay,  if  be  is  wuUiig  to  do  so,  and  if  he  is  competent  to  form 
a  judgment  os  to  tbe  expedicucy  of  doing  ao,  eatcr  a  liceuBcd  house  as  a 
voluotary  boarder,  by  previousl/  obtaiuing  the  conseut  of  oue  of  the 
licensoni — of  a  commueioner  in  the  caw  of  a  metropolitan  licensed  houae, 
or  a  viaiting  justico  in  tbe  čase  of  a  provincial  licensed  house ;  or  he  may 
eat«i  as  a  voluntary  boarder  a  r^istered  hoepital  without  aDy  provious 
eoneeot  otbcr  than  ihat  of  the  luanagcr  of  tbe  iustitutiou.  In  auy  čase  he 
must  uot  be  ao  iusane  as  to  be  eertifiable. 

A  bili  is  now  before  Parliament  authoriaing  the  temporary  admission 
into  private  čare  of  a  lunatic  whoee  insanitv  is  not  confirmed,  uader  a  aingle 
medical  certiticate  and  without  any  further  authority.  Tbis  provision  is 
odopted  from  t^e  Scotch  law,  which  see. 

If  ihe  patient  is  cerlifiable,  and  if  his  malady  is  "  confimied  "  (see  infra), 
there  are  three  modes  by  which  his  deteution  uuder  čare  aud  treatmeut 
may  be  Icgaliaed :  the  judicial  receptiou  ordei',  the  u]^ency  order,  and  the 
inqui8ition. 

The  judicial  reception  order  is  obtained  from  a  justice  epecially 
appoiuted  undcr  the  Act,  or  &om  a  sttpendiary  magistrate,  or  &om  a 
County  Court  judge.  by  means  of  a  petitiOD  from  a  relative  of  the  patient, 
aocompanied  by  a  statement  of  [uirticulitrs  aud  8uj>{>orte(l  by  twn  medical 
oertiRcate&  There  is  no  need  to  give  here  the  form  of  the  medieal  certiftcate. 
which  is  8uffineutly  well  known,  nor  is  anj  accomitlishment  needed  for  its 
correct  execuliou  beyoud  ordiuary  čare  and  ordinary  inteUigeuc«.  It  is 
nererthelesB  remarkable  how  few  certificatee  are  correclIy  executed.  The 
obrious  precaution  of  referring  to  ali  the  marginal  notes  and  complying  with 
the  iustructions  that  thcy  contain  is  usuaUy  neglected,  as  is  the  othcr  obvious 
precaiilton  of  reiiding  it  curefully  through  after  it  is  made.  Tbe  cuoseiiuence 
of  thifl  ut!gliT.t  is  t)uiL  certificates,  ivliicli  are  discreditable  to  their  signators, 
are  %'ery  frequently  sent  to  the  commiasionerH,  by  whom  they  are  retumed 
for  tbe  correction  of  palpable  blunders  which  never  ought  to  have  been  made. 
Aport  firom  the  form  of  the  certiticatc,  wbich  can  be  made  in  due  order  by 
Uie  esercise  of  the  most  ordinary  čare,  the  substance  demandu  uttention. 
ITie  objeot  of  the  certificate  is  to  satisfv  the  uiind  of  the  judicial  nuthority 
to  whom  the  petition  is  present^il,  that  the  patient  is  of  uoaound  mind,  iind 
a  proper  persoo  to  be  detained  under  čare  and  treatment.  It  should,  there- 
fore,  coutain  auch  evidence  of  these  facts  aa  shull  carry  conviction  to  the 
mind  of  a  peraon  who  lias  never  seen  the  patient  and  knows  nothing  about 
him.  Too  often  the  medical  practitioner  looks  upon  himself  as  the  onl^ 
ponoti  who  bas  to  be  saCisfied  of  thcac  conditions,  and  cmbodiea  in  his 
eertificale  litllu  moro  than  an  aseurance  that  be  is  aatiafied.  This  is  a  vury 
erroneouH  view.  Wl)at  is  required  by  the  justice  is  uot  the  oonclusion  at 
which  the  medical  practitioner  bas  arrived.  but  the  gronnds  of  thia  con- 
clusiou.  The  tcnus  of  tbe  certificate  itself  are  qaite  snfficient  to  indicate 
what  is  require(L  Tbcy  rct^mi-e  tbe  pniccitioDor  to  statc  that  hc  hos  arrived 
At  the  cončlusioa  that  the  patient  is  of  uusouud  mind,  etc,  aud  tliat  bo  is  a 
proper  person  to  Im  taken  charge  of  and  detained  under  čare  and  treittment; 
and  further,  that  "  I  have  formed  tbis  conclusion  on  the  foUowing  grounds, 
viz. :  facts  indicatiug  inaamty  obeerved  by  myself  at  tho  tirno  of  oxatiiiua- 
tion,"  and  "  facts  eomniunicatod  to  me  by  otbera."  It  would  ha  dillkult  to 
pnt  into  more  explicit  terms  tbe  remiirement  of  tbe  law,  and  vet  this 
requirement  is  frequently  ignored.     Very  commoDly,  undor  the  nead  of 
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"  facta  indicating  inBauity,"  is  inserted  a  diaguosis,  and  stili  more  conunonlj 
is  inserted  an  opinion  which  the  certifier  miatakes  for  an  observed  iact. 
The  ouly  "facts,"  rightly  &o  cJiUed,  vhich  con  propcrly  be  stated  in  a 
certiHcate  are  thc  saying8,  doings,  aud  iu  some  cases  the  appearance  of  t^e 
patteut.  Seeing:  that  the  certificate  states  that  the  patieut  ia  of  unaoiind 
mind,  the  certiBer  fre(juently  falls  into  the  error  of  enumeniting  statee  of 
niind  as  "  facts  indicnting  insimitj'."  He  vrill  8ay  that  the  paticnt  is  depressed, 
that  he  suITera  froui  delirium,  that  he  thiaks  this,  and  feels  that,  and  believe« 
the  other.  But  thesc  are  not "  facts  observed  at  the  tinic  of  exauiination,"  or 
at  any  oUier  tiuie.  They  are  opinious.  They  are  infereiices  drawu  from  the 
sajingB  and  doings  of  the  patient ;  and  it  ia  ihese  saying8  and  doingg,  and 
not  the  inferences  from  them,  that  are  in  fiict  ol^served,  and  that  aloue  may 
rightly  be  includod  in  the  certifieute.  If  the  act  or  sUitement  of  the  patient 
is  umuifestly  iusane;  if,  for  instance,  he  hands  hi3  iuterloeutor  a  scrap  of 
nevrepaper  on  \vhich  is  \vritten  a  che^iie  for  a  miUion  pounda;  or  if  he 
knocks  otf  his  visitors  bat  and  jumps  upnn  it,  thcn  tio  more  than  the  bare 
recital  of  the  faet  is  necded.  But  if  the  act  or  atatcment  is  only  condition- 
aUy  insane;  if,  that  ia  to  aaj,  it  cannot  be  kuown  to  be  insane  'nithout  a 
knowledge  of  the  oircumatances  of  the  patient,  theu  so  mnch  of  these 
circumBtiiuces  as  sufiicG  to  establish  thc  inBuDity  of  the  act  or  statement 
muRt  be  eiubodied  in  the  certificate.  If,  for  instance,  the  patient  btatea  that 
he  is  ruined,  or  that  his  leg  is  brokeu,  or  that  his  wife  ha«  de^erted  hiui, — 
statements  whieh  are  only  conditionally  inaane. — then  the  practitioner  must 
Batiafj  himsclf,  Hist,  that  the  statement  is  untme ;  second,  that  the  patient 
c&nnot  be  con\-iuced  of  its  untruth :  and  must  state  thesc  qualifyiug  facta, 
aa  wen  as  the  primary  fuct  of  tlie  stutemeut  itst:tf,  iu  the  certiticate. 

The  disadvantage  of  the  procedure  by  juilicial  receptiou  order  is  that, 
requiriiig  as  it  does  the  concurrenee  of  several — ut  least  four — persons,  it 
nec;e9sarily  occupies  tirne,  and  sometimes  the  nece86ity  of  taking  out  of  a 
per8on's  {iwn  hauda  the  coutrol  of  his  afTairs  is  so  instant  and  iinportunate 
that  this  tirne  cannot  be  given.  For  these  cases  is  provided  the  procedure 
by  urgency  order,  under  which  it  is  Iawful  to  detain  a  patient  for  a  limited 
tirne  upou  the  order  of  tbe  relative,  accompauied  by  a  mediail  certificate, 
not  oiilv  of  his  iuBimity  and  of  the  cvideuc^  of  it,  buL  like\viHt'  of  thc  reusons 
which  render  it  i^sjHidient  that  hc  slioulil  h«  fortlnvith  jtlaccd  under  čare 
without  waiting  for  a  judicial  reception  order.  The  reasou  for  urgency  may 
be  either  thc  vfelfare  of  the  patient  or  the  puhlic  6afety.  "VVhcn  a  patient 
is  detained  under  an  urgencj  order  hc  must  be  releaaed  at  the  end  of  seven 
daye  unlees  in  the  uieantime  a  petitiou  for  a  judicial  rec^eption  order  has 
beeu  presented  to  a  judicial  autliority ;  hut  if  \vithin  seven  day8  such  a 
pctition  has  been  presented,  then  Ue  may  be  dutaiued  under  thc  urgency 
order  uutil  that  i)etitiou  has  been  disposed  of.  Thero  isat  the  pi-eseut  tiine 
a  mejujure  before  Parliamcnt  whicli,  if  it  becomea  law,  will  reduce  the  period 
of  independent  vaUdity  of  the  urgent;y  order  from  geven  dnjs  to  four, 

The  inqiUBition  is  a  measure  to  which  recourse  is  had  only  when  the 
propcrty  of  the  lunutic  is  considerable,  or  wheu  he  deiuands  uu  inipLiry  into 
his  sauity  \vith  a  view  to  his  relcuae.  It  is  of  the  nature  of  a  trial  at  law, 
and  tho  function  of  the  physiciii.n  wilh  regjird  tu  it  is  merely  to  give 
evidence  when  called  upon.  Au  inquisition  rcsults,  if  the  petitioner  ifl 
wholly  successful,  in  the  appointment  of  a  committee  of  the  peraon  and  of 
a  oommittce  of  the  eatate  of  the  lunatic,  who  are  respousible  to  the  court 
foT  tbe  proper  performancc  of  thcir  duties.  Each  comuiitttje  may  conaifit  of 
one  or  more  persons,  and  tbe  same  pernon  or  pereons  may  act  in  both 
capacities.     It  is  competent  to  the  eourt  to  tind  that  the  lunatic  is  uniit 
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to  manage  his  affaire,  but  fit  to  manage  bimself,  and  in  that  event  no 
committee  of  his  person  is  appointcd,  nnd  liis  pcrsonal  Ubcrt^  is  not 
reetrictod. 

ScOTLAND. — Idiote  and  inibeciles  under  18  jears  of  age  may  Iie  received 
into  Iniining  Hcbools  in  Scotland  \rithout  certification  or  otner  legal  fornialitj". 
In  practice,  how6ver,  pauper  cliildren  aro  invariably  seut  thither  under  the 
same  forinolities  as  are  uaed  in  the  čase  of  udults  sent  to  other  iuslilutions 
for  luuatics.  viith  the  addition  that  the  conaent  of  a  commiBsiouer  uiust  be 
firat  obtaiued.  The  reasou  for  this  procedure  is  that  when  ao  sent  onij  is 
the  school  entitled  for  each  child  to  a  4s.  graut.  When  above  the  age  of 
18,  and  when  sent  to  institutions  othcr  Ihan  training  schools,  idiota  and 
imbeciies  are  in  Scotland  classed  as  luuatics,  and  are  subject  to  the  some 
formalilies. 

Inxine  persoru  whoae  malady  is  not  conjirmed  niay  l>e  placed  in  private 
care  for  a  period  not  exceeding  Bix  months,  under  the  special  certihcate  of 
one  medical  practitioner,  and  without  other  formaIity. 

Tlie  ordinarj  procedure  in  pauper  and  non-pauper  lunatice  is  the  same. 
and  requiTe8  a  pctition  to  the  »herifif  accompanicd  hy  &  statoment  of  pai- 
ticulars  and  the  certitjcute  of  two  medical  pruclitiuucrs.  In  the  čase  of  a 
pauper  the  potilioner  la  tlie  inspector  of  poor. 

If  the  čase  is  urgent,  a  certificate  of  eniergency  by  a  alngle  medical 
pnctitioner  suflioes  to  authorise  the  detention  of  the  paticnt  for  three  dajB. 
This  certificate  must  bc  accompanied  by  a  re^uest,  from  the  person  in  me 
positiou  uf  petitiouer,  to  the  Buperintundeul  of  the  a8ylum,  to  reoeive  the 
patieut 

In  addition  to  these  provisions,  the  Scottish  law  provides  a  procese 
termed  inUrdiciion,  which  has  no  counterpart  in  Engliflh,  though  it 
roeembles  certaiu  proceediugs  in  Frcnch  Liw  wilh  wlueh  it  has  a  conimon 
origin  in  the  jus  civite.  Interdiction  is  a  legal  re»traint  or  iiicouipetence 
fixed  upon  persons  who  are  jtrodigal.  or  are  too  ea8Uy  influeuc*^  l>y  others, 
and  disables  them  from  alicoatiug  their  pro>perty  nithout  the  couecnt  of 
gnardians,  wbo  are  called  iuturdictura  lulerdiction  may  bo  voluutarily 
entered  into  by  the  interdictee,  or  intjy  l>e  coinfmlsorily  eiifurccd  upon  him 
by  the  Supreme  Court.  and  in  the  Utter  caae  the  decree  of  the  court  may 
be  granted  either  npon  the  initiative  of  the  relatives  of  the  prodigtu,  or 
upon  the  initiative  of  the  court  itself,  fouuded  upon  ibs  ovm  observation  of 
the  couducl  of  li  |«irty  to  a  guit  b«fore  it. 

The  procoedings  of  co^ition  and  curatory  are  analogous  to  the  In^uisi- 
tion  in  Knglish  Liw,  from  which,  however,  they  bave  wide  dilTerenoee.  If 
Buooessful,  they  rcsult  in  the  appoiotmcnt  of  a  committee.  or,  as  ho  is  called, 
a  uurator,  to  aduiinister  the  estate  of  th«  luuatic ;  but  there  is  no  func- 
lionary  corresponding  to  the  committee  of  the  jterstm  of  the  luuatic. 

Ibelanu. — The  fomiahties  differ  occording  as  the  paticnt  is  lo  be  takeu 
to  a  district  asylum  on  the  ono  haud,  or  to  a  Iicenaed  or  unlicensed  phvato 
houBo  on  the  other. 

Pauper  patUnU  vfho  are  not  dangeraus  aru  admitted  into  a  dutriet 
a^lHtn  upon  four  documents: — 1.  Deolaration  before  s  magistrat«  stating 
that  the  patient  is  inaanc  and  destituto,  and  giring  name«,  etc,  of  t«o 
,reUtive&  2.  Certificate  of  a  uiii^iHimte  iitid  a  ol^gyzaftn,  or  poor  law 
tgoardian,  that  they  have  peTBunany  iii<iuiriMl  into  the  cue.  3.  One  medical 
certificate.  4.  Ad  engi^ement  by  the  applicjint  to  remove  the  patient 
when  called  on. 

Pajfing  patienU  who  are  Ttot  dtingerovs  rtijuiiv  tive  dooanuoU  to 
tnlhnrMo  Ihmr  admimion   into  a  district  asylum: — 1.   iJeclaration  beforo 
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a  magistrate  that  the  patient  has  not  sufficient  means  to  \>&j  for  Bupport 
in  a  privale  Bsyltmi,  aud  has  no  friend  vvho  can  do  so,  and  stating  how 
long  the  [latient  hiis  been  reHident  in  the  c:ouDtrj'.  2.  CertificaLe  of  a 
macistiate  and  a  clergjrman,  that  the  caae  haa  been  inveetigated-  3.  One 
meoical  certificatc  signed  by  two  medical  practitiouera  4.  An  engogement 
to  remove,  together  with  an  cngagomcnt  to  pay  a  specifiod  aum.  o.  The 
sanction  of  an  iii8i)eclor  of  lunatics. 

The  proceetlinga  above  dcacribed  are  so  cumbrouB  that  in  practice  the 
great  majoritj  of  patienta  in  the  district  asjlums  of  Ireland  are  admitted 
as  daiujerous  lunatics.  Any  person  may  be  apprehended  "  under  circum- 
Btancea  denoting  derangement  of  miud  and  au  intentiou  of  committing  an 
indictable  ofrence,"  and  removed  bj  warrant  of  the  Lonl  IJeutenant  from 
gaol  to  an  asjlum. 

Into  liccn-ned  houses,  charitaUe  insUttttions,  and  ain-gte  čare,  patients  are 
admitted  upon  the  folU>win{>  docuinents: — 1.  An  ordor  by  a  rclative  or 
connection  of  the  hinatic.  2.  A  medical  certificate  of  two  medical  practi- 
tionera 

In  caAcs  of  urgency  the  Bignature  of  a  alngle  medical  practitioner  ia 
sufficient,  pro\ided  that  a  »econd  be  added  >v]thiu  fourteen  daja  of  the 
fint. 

Finali^,  the  proceedings  imder  inguisition,  whioh  are  practicallj  the 
same  aa  m  Euglaud. 

Tke  Advisability  of  Asj/lum.  Treaiment — From  the  foregoing  account  of 
the  methoda  of  procedure  in  force  for  the  legal  deprivation  from  persona  of 
unsound  mind  of  the  managomcnt  of  thcir  afFairs,  it  will  appear  that 
several  degreea  aud  motlea  of  deprivation  are  i-ecoguised  aud  sanctioned  by 
the  ]aw,  and  Ihe  Hrat  cpieation  that  will  i)reeent  itaelf  to  the  practitioner, 
■when  be  haa  determined  that  hia  patient  is  of  uuaound  mind,  wiU  be, 
Which  of  theao  degrces  and  modes  is  propcr  to  be  adopted  in  this  oase  ? 
Ougbt  the  patients  to  go  to  an  institutiun,  or  to  be  placed  in  private  core  ? 
and  in  either  čase  onght  he  to  be  per»uaded  to  go,  aud  tmght  hia  remaining 
there  to  depend  upon  hia  own  free  will  aa  it  i^  influenced  by  moral  auasion, 
or  ought  he  to  l)e  deprived  of  his  liberty  by  duo  procesa  of  law  ? 

The  decision  muat  depend  upon  aeveml  very  diverse  conaidemtiona,  of 
which  the  chief  art — Tlie  nature  of  the  nialady,  the  iige  of  the  patient, 
and  his  means. 

1.  Tkf  Nature  of  tke  Malady. — A  patient  vho  is  dcfinitely  suicidal  or 
acutely  maniacal  ought  to  be  at  onco  sent  under  cortiticatcs  to  an  inatitu- 
tiou.  To  thia  rule  there  ia  no  esception.  It  ia  only  iu  au  inslitatitm  that 
the  atnictiire  and  appliances  af  tbo  buildiug  are  8iieeially  aminged  for  the 
accomrnodation  of  such  patienta.  It  is  only  in  institutions  that  the 
■vri2idow9,  the  appliances  for  lighting  and  hcating,  the  ataircascs,  the  water- 
cloaeta,  the  Itidsteads,  aud  a  score  of  other  arrangements,  are  specially 
adapted  to  obviate  the  auicidal  or  ilangerons  or  deslnictive  proclivitiea  of 
the  patient;  and  although  it  is,  of  ccurse,  mthiu  the  competence  of  persons 
of  sutlicient  \vealth  to  adapt  the  structure  of  their  houses  and  the  contenta 
of  thcir  houses  in  a  similar  \vay,  it  is  not  com^K^tent  to  them  to  elTect  theae 
alteratiouB  wiL]i  the  necBssarj  Bi>eetl  to  eecure  the  imuiediate  Bafety  of  their 
relative.  Moreover,  snch  patienta  need,  if  not  the  continuoua  services  of  a 
medical  attendaut,  at  any  rate  the  continuous  presence  of  a  medical 
attendant  within  call ;  and  this  is  8carcely  to  be  obtaiued  at  a  momeat'8 
notice  in  a  private  houae.  Eveu  iu  the  čase  of  a  man  of  unbounded 
wealth,  who  could  secure  the  aer^nces  of  an  nnlimited  number  of  ex- 
pehenced  attendonta  of  ali  gradee,  the  element  of  tirne  would  alway8 
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neceesitate  the  immedinte  removal  of  the  patient  to  an  institntion  as  a  firet 
step.  The  role  admits,  ibereforc,  of  no  exccption.  But  the  que8tion 
inmiediatclj  arises,  How  are  such  patiButa  to  be  recogiiiBed  ?  With  reapect 
to  the  maniacal  [Nitieat  tbere  i»  no  ()illiculty.  The  d^;ree  of  his  excite- 
ment,  the  outmgcouRnesa  of  hia  acts,  at  once  plače  the  matter  bejond 
dovibt.  But  with  the  suicidal  patient  the  diflicidtj  is  often  great.  A 
detioite  attompt  at  suiciilc,  of  course,  eettlcs  the  Diatter.  After  tbat  thera 
oaa  be  no  doubt.  But  it  by  uo  meaua  foUowa  tbat  a  melancboUc  patient 
who  bas  mado  no  atteinpt,  and  no  verbal  reference  to  Ruicide,  bas  yet  not 
formed  n  determinatiao  to  take  hia  life  on  the  firet  opportuDity ;  and  it 
often  teste  to  the  uttermost  tho  diagnoetic  power  of  the  moet  experienoed 
expert  to  detenuine  in  anj^  giren  čase  -vsbether  the  teu(lcncy  exists  or  no. 
Aa  a  rule,  tbe  non-expert  greatij  under-efltimatea  llie  likelihood  of  a 
Buicidal  tendency.  The  expert,  on  the  otber  band,  tends  ratber  to  over- 
eetimate  it.  But  then  the  latter  bas  probably  seen  such  disastrous  results 
from  the  under-cstimation  that  he  deliberately  cboosce  to  err  upon  the  aafe 
side,  Wbenever  melancholia  is  decidcd,  ie  pronounced,  and  wbenever 
mania  is  acutc,  and  is  unatteuded  with  exaltation,  a  suicidal  tendency 
abould  be  strouglv  »usi^ected,  nuy,  should  be  "  coaclueively  preautued," 
&ad  nieasureH  ahouid  be  taken  accordiiigly.  It  is  not  said  that  wh{!re  theee 
features  aie  not  present  the  Kuicidal  tendencj  wiU  be  absent,  but  that 
wbere  tbey  are  preeent  it  may  be  presumed. 

AVboTC  ncither  suicidal  teudeuev  uor  acutc  mania  is  prcfient,  the 
^uestion  of  treatment  in  an  institution  will  depend  upuu  tlie  amuuut  of 
ooDlrol  that  it  is  nece88ary  to  esercise.  Where  the  amount  of  control 
needed  is  not  great ;  wbere  tho  patient  does  not  need  Tery  vigilant  super- 
Tision ;  whorc  his  disorder  of  conduct  is  not  of  such  a  nature  ae  to  imperil 
bis  own  Baf«ty  or  that  of  otbers;  is  not  diaplayed  in  sexual  matters;  is  not 
such  as  to  render  him  verj  conspicuous ;  is  disi>1ayed  only  at  intervals.  and 
on  oocasions  that  can  bo  foreeeen  and  prorided  against ;  then  he  may  be 
properly  treatcd  in  private  čare.  But  when  tbe  conditdons  are  tho  revcrse 
of  these  he  ought  to  be  pbice<l  in  an  instituLion.  Tbere  the  amouut  of 
control  tbat  can  be  esercised,  and  tTiat  ordinHrily  is  eierclaed,  is  much 
greater  tban  in  private  čare,  and  tberefore  tbat  is^he  proper  destination  of 
patients  for  vrhom  mach  control  is  noodcd.  For  this  reaaon  patients  with 
delusions  of  persecution  are  unsuilable  for  private  eare.  Every  such 
patieut  is  a  ^Kitentinl  honiicide,  and  reqaireB  an  amount  uf  conlrol  that  need 
not  be  vtjry  strict,  hut  that  must  be  continnous;  and  continuity  nf  control 
>oui  be  seoured  muoh  more  certainly  in  au  iustitution  tlian  in  private  oare. 
Q«DemUy,  tho  graver  the  disorder  of  conduot.  the  more  pronounced  the 
Ualady,  the  more  suitable  is  the  čase  for  treatment  in  an  institution ;  and 
vic«  tvr$a, 

Tbe  tufe  of  the  patient  is  a  factor  of  some  importonoe  in  coming  to 
8  doctsiou.  We  are  very  reluctaut  to  aund  a  youug  girl  or  a  lad  to  an 
inslitulion  for  hmalica  if  such  a  coune  can  l>e  avuided.  So  long  aa  the 
oavour  of  tlie  "  madhouae  "  clings  to  these  iostitutions  in  tbe  mind  of  the 
puhlic,  so  long  as  any  remnant  of  that  semi-superatitious  borror  remaina 
wit.ti  n-hich  tbe  ignorant  puhlic  is  apt  to  rcgard  thcm,  ao  long  we  must 
Avoid,  if  it  be  poeaible  to  avoid,  seuding  to  tbem  yDung  people  who  havc  ali 
their  careen  l>efore  them,  and  whom  futnm  lives  niay  be  more  8erioualy 
aflectm)  hy  the  repntation  of  having  been  in  a  lunatic  asylum  th&n  by  the 
reputation  of  baving  been  nnsound  in  mind. 

Lafltly,  the  iMan«  of  the  patient  ia  a  factor  of  considerable  importance. 
Private  čare  is  as  a  rule  a  more  expenaive  mode  of  control  than  čare  in  an 
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institution,  and  wheii  the  amount  of  control  that  ia  needed  is  great  the 
disproportion  is  correspondingl/  greafc.  A  patient  who  needs  coutiuuous 
Bupervision  both  by  iiiiy  aud  by  niuht,  will  in  private  čare  need  the  scrvicea 
of  ut  leaijl  two  atleudaDts,  and  if  the  Hupervision  is  prolonged,  uf  three ;  aud 
littendants  who8e  aervicea  are  temporarUy  engaged,  as  in  private  caro, 
demaud  much  higher  wage8  than  those  who3e  engagements  are  permanent. 
In  an  institutiou  the  same  patient  would  not  necd  the  cxclusive  scrviccs  of 
tbese  atleudauls,  aud  eacli  attendaut  wouId  be  lese  C08tly ;  so  that  if 
espenso  is  a  congidomtinn  tlie  institiition  is  to  be  choeen. 

As  tbese  are  the  main  factors  in  determining  whether  the  patient  shall 
bo  sent  to  au  inatitutioa  or  treatcd  in  private  carc,  so  are  they  the  main 
factora  in  determining  wbether  i'eaort  shall  be  had  to  legal  proceas  for  re- 
atricting  the  power  of  the  pjttient  over  his  own  condiieL 

If  the  caee  be  one  of  mere  dementia  no  such  reaort  is  needed,  Tinlesa  for 
reasons  of  expense  or  convenicnce  it  is  determined  to  aend  the  patient  to  an 
institutiou,  and  the  seuding  uiust  be  legaLiued.  Mere  demonts  are  ah-eady 
deprived  by  llieir  maladv  of  the  control  of  their  eouducl;  and  no  interven- 
tion  is  ncccs3ai'y  to  do  \vhat  the  diaease  has  aU-eady  done.  Ali  that  th^ 
r6quire  is  thi;  aiime  supervision  and  nuj-siitg  that  i«  required  by  children  of 
equivalent  intelligence.  lu  the  čase  of  minors  who86  conduet  needs  more 
active  control,  certiiication  can  usiially  bo  avoided,  sine©  they  are  not  yet 
fully  suijuris,  and  tho  authurity  of  the  parcut  to  control  their  condaict  doea 
not,  except  in  severe  cases,  need  to  be  reiuforued  by  the  special  provision  of 
the  lunaey  law.  If  the  parent  chooses  to  say  to  his  child,  "  I  have  inade 
arrangements  for  you  to  le-ive  home  and  to  be  placed  in  the  čare  of  So  and 
80,  to  vfhose  authority  yoQ  must  aubmit."  the  child  has  no  alternative  but  to 
obey.  Whcn  an  adult  ia  but  alightlv  alVected  hy  unsoundness  of  niind,  and 
is  Iiimself  aware  of  his  unsoundness,  aud  desirous  of  phicing  liiumell'  uuder 
treattnent.  theu  of  course  he  may  make  whatever  arrangements  he  pleasea 
for  reUnqui8hing  tho  control  of  portions  of  his  aflairs.  He  njay  give  power 
of  attornoy  to  wbomaoever  he  pleaaes  to  deal  with  hia  estate,  and  he  may 
take  what  advice  soems  to  liim  judicious  and  desiralilt:  as  to  the  disposal  of 
oLher  d«i>artnients  of  his  conduct.  He  ni;ty  plaee  himself  in  private  čare  or 
in  an  institution  as  seenis  bost. 

Advice  is  oftcn  given,  espeeiaUy  by  neurologiats  who  havo  no  special 
knowlcdge  of  iusaiiity,  but  are  frerjiientlv  conaulted  with  regard  to  it,  that 
the  patient  should  travel,  either  hy  himself.  or  with  a  friend,  or  uuder  the 
čare  of  an  attendant,  medical  or  other.  Such  advice  is  raTely  judicious. 
Tlie  object  of  snggesting  a  change  of  siirroundingB  is  to  libcrute  the  patient 
frotii  tho  neceflBity  of  regulating  his  conduct  iu  ccrtain  departmcnts ;  to 
reduce  the  cuilt  npon  function.  But  in  travelling,  while  if  he  reliniiuishea 
the  čare  of  his  estate,  the  call  upon  function  is  diminished  in  this  direction, 
it  is  nianife8tly  increased  iu  othera.  The  conatant  change  of  surroundinga 
brings  of  necesBity  the  couHtaut  need  of  changea  of  conduct  in  adaptation  to 
the  chauges  of  aurrounfUngs,  and  the  relief  that  is  obtained  in  one  direction 
is  nullified  hy  the  inc-reaaod  deraand  that  is  made  in  othera ;  so  that  wa 
find  in  practice  that  in  the  early  atagea  of  mental  disorder  tmvelling  is  not 
beneficial.  The  cnsos  iu  which  it  m  most  commonly  ftd\ised  are  cases  of 
slight  melaucholia,  aud  the  advice  is  given  from  th«  flualogy  of  tho  relief 
from  čare  that  is  gained  by  jaded  men  of  businoss  froni  a  holiday  with 
change  of  scene.  But  the  fcwo  cases  are  not  analogoua.  The  jaded  man  of 
business  bas  lost  the  clasticity  of  his  spirits  from  a  too  complete  engrossment 
in  the  cares  of  buainesa, — from  the  circumstauties  iu  which  ho  acts,  His 
depreseiou  is  due  tu,  and  proportionate  to  the  stresa  of  circunistauces  upou 
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him,  and  vhen  rolieveil  froiu  t)ie  Htress  of  circiiiimiuuces  he  reoorera.  But 
with  the  luelancholic  it  ie  utlierwise.  However  inuch  the  Btrem  of  circum- 
slances  nmy  have  coDtribnted  to  the  establishment  of  his  malady,  it  ifl,  when 
establifihod,  independeut  of  hia  circumstanccs.  The  dettnition  of  melancholia 
is  tbat  it  is  u  state  of  miserj  that  is  uot  juatified  by  Iho  circumstauces  of 
the  j)atieul;  uud  tlierefore  the  mere  relief  froin  theae  ciiruuiaUuices  is  not 
Buflicient  to  roinove  it.  \Vhat  the  melancholic,  with  liis  cunviction  of  liis 
own  incompetoDce,  needs,  is  circumstaucea  that  make  no  domand  upon  his 
compotencG ;  and  these  circumstoucea  are  not  to  be  found  iu  trarelling. 
Let  him  leave  home  hy  ali  meana;  bul  let  him  go  to  some  one  spol  and 
there  remain,  in  surroundings  in  which  deninnds  upon  hia  facultj"  of 
rt^gulating  his  own  conduct  are  minimise<L  The  greateat  mistake  of  ali  is 
niiide  when  the  uielancholio  is  recommcnded  a  8eii-voyage.  Ucre  he  is 
pLiced  iu  circumstauces  of  disuitil  iuouolouy,  with  the  temptation  to 
suicide  eouHiaatl^  preesed  upon  his  attenlion.  What  wander  if  he  often 
suocumbs  i 

ReguUuion  of  Conirol. — Having  complied  with  the  legal  formulities, 
and  releaaed  the  patient  from  the  obligation  of  regulatiug  for  himaelf  the 
more  elaborate  portions  at  anj  rato  of  hia  conduct,  the  next  question  in 
trciitmcut  that  prcaenta  iteelf  ia,  to  what  ext«ut  this  rolcoso  is  to  he  given 
or  thiti  uuuirul  to  be  exercised.  This  tnu.st  depi^nd  upou  the  depth  to  whicb 
conduct  is  disordered.  If  only  a  snperftcial  flake  is  peeled  off  from  the 
upper  strata  of  his  capabilities, — if,  for  instance,  as  sometiiiies  happens,  his 
conduct  is  disordered  iu  certain  social  rclations  onIy, — if  his  conduct  8ay 
toward8  the  uiembers  of  his  f!imily,  or  taivanls  members  of  the  other  sei, 
or  U>wards  religious  (r^iremonics,  or  towards  children,  or  wilh  n:spcct  to  legal 
proceedinga,  is  the  only  rogion  in  which  his  conduct  is  disordered — then 
thero  is  no  nced  to  esercise  coutrol  over  him  except  with  regard  to  the 
particular  relation  disordered.  There  is  no  reaaou  why  persons  whos6 
oisorder  of  conduct  is  limited  to  such  (Mirticular  divisions  as  those  abovo 
specilied  shoiUd  bo  deprivcd,  for  instance,  of  the  management  of  their 
"  estute,"  nor  of  other  aspoctd  of  their  atlairs.  Tho  liuiitation  of  diaorder  of 
conduct  and  the  Umilation  of  contrul  which  lugic:ally  follow8  upon  it,  are 
explicitly  rccognised  both  in  English  and  Scotch  Liw  by  provisious  which 
allow  the  patient  to  retain  the  management  of  his  other  allairs,  \vhile  he  is 
deprived  wholly  or  pftrtly  of  the  management  of  his  ostate ;  and  there  is  no 
reaeou,  save  the  dilttculty  uf  furmulutiug  iu  \i'onJs  tho  dopartuieut  of  con- 
duct disordered,  and  of  precisclv  liniiting  tlie  control  to  that  departmont, 
why  thp  principle  should  uot  1«  generally  applied  in  statutorj  enactmeuts. 
But  if  noi  appUetl  in  kvr,  it  can  and  ought  to  be  applied  in  prootice,  and  the 
priuciplti  upon  whicli  coutrol  aliould  be  cKercised  over  luuatics  shoiUd  be,  in 
ali  save  acut«  and  recent  cases,  tliat  the  control  should  extend  over  tbat 
remon  of  conduct  ouIy  which  is  disordered.  This  principle  ia  already 
fonoweii  to  some  extent  iu  praclice,  but  it  is  followed  partially,  haltingly, 
and  with  no  true  perceptiou  of  itA  fuU  aiiplication.  jUI  patients  \vho  are 
detained  as  luuatics  are  not  controlled  iu  the  same  degrce.  Sumu  are 
allowed  their  1iberty  on  parole,  others  are  not ;  some  are  aUow&d  the  rtMtrictod 
ose  of  money,  others  are  not;  some  are  allowod  to  regnlate  ibeir  o«n 
ooitumo  in  accordanco  with  their  owu  laato,  others  are  not ;  most  axv>  allowed 
to  take  their  own  food  in  such  onantitien  tta  they  desins,  others  are  forcibly 
fed;  and  other  distinctioDH  are  in  practice.  But  iu  uiost  iuslitutious  aud 
in  eTery  large  institution  there  is  a  certitin  lixed  nia,xiuium  of  frv<fdom 
whioh  no  patient  is  allowcd  to  exceed,  and  ihis  maximum  is  far  too  low, 
and  is  fixed  without  n^gnrd  to  the  couaiderable  elaaa  of  patiunts  vbose 
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acti\'ilie8  need  reetricting  in  one  direction  only,  and  in  diffarent  directions 
for  each. 

To  this  rule,  that  conduct  ehould  not  be  controUed  further  than  it  is 
difiordered,  au  esceptiou  tms  been  oiiude.  In  ali  acute  and  receut  casea  the 
control  muBl  be  very  complete ;  and  this  for  severni  reason^  In  the  first 
plačo,  until  the  patient  has  been  under  obeervation  for  some  tirne  it  is  not 
knovm  with  ccrtaint)'  how  far  conduct  is  in  fuct  dieordered.  In  the  second 
plače,  it  is  in  acuto  and  rcccut  cases  that  a  priuciple  already  uUudcd  to 
appliea,  viz.  that  tlie  deniand  upon  function  shall  Im  witbdrawu  verv  coni- 
pietely  ao  as  to  loave  the  metJibolic  procesa  at  full  libertjr  to  reatore  the 
damaged  structure.  The  vabilitj  of  this  exception  is  fuUy  borne  out  in 
practico.  It  is  fouud  that  in  acute  and  receut  cascs  the  mere  rcmoral  trom 
home  and  compulsory  detention  araong  atrangers  has  of  iUelf,  withont 
further  meaaures,  a  distinct  ameliorativo  effect ;  and  it  is  a  W('II-estahlisIiBd 
fact,  known  to  ali  who  have  čare  of  tho  iusaue,  tliat  durinj^  the  early  day8 
of  their  msiladj  the  visita  of  relativcs  and  friends  ttith  whom  thoy  are  in 
habits  of  social  intercourae  has  a  detriment^d  cflect.  The  beneficial  iutiuence 
of  detention  undcr  control  is  oitcn  oecribed  to  tho  mere  chango  of  suiTound- 
ings  of  every  kiud  whicii  it  usually  iuvolves,  und  it  is  probable  that  a  part 
of  t!iia  beueficial  inthionce  is  correctly  bo  ascribe^i ;  biit  it  is  probable 
also  that  in  the  jireseuce  of  near  relatives  and  cu8tomary  friends 
the  patient  feela  that  the  control  over  him  is  rclaxed,  and  that  he  niay 
venture  upon  a  degree  of  self-aasertion  vhiuh  in  Uieir  absence  he  wouId  not 
aepire  to.  Be  the  expIanation  whHt  it  may,  the  fact  in  indispulable  that 
in  reoent  and  acute  cases  of  in8anity  the  mere  reraoval  from  home  and  the 
detention  under  čare  havc  of  thcmselvcs  a  beneficial  effect,  an  efiect  which 
is  at  once  ncutralisod  for  the  tirne  being  by  ,the  visit  of  ncar  relativcs. 
Kortunately  th«  ill  eftecl  oC  ihose  visits  does  not  u8UHlly  endum.  Some- 
times  the  nielancholic  who  bas  poured  out  his  woe8  to  hia  wife  and  has  wept 
copiouslv  over  hia  imnginaij  troublee,  will  cheer  up  on  the  instant  of  her 
dcparture  and  jain  iu  amuscmButs  as  heartily  as  he  wafi  doiug  \vheu  her 
viait  waa  auuounci«!.  Mon^  oft*?n  it  takes  hini  a  few  hours  to  get  over  it, 
but  I  fjinnot  flay  that  I  have  observed  any  ^lernmnent  ill  effect. 

It  is  in  caaes  in  wliicb  tho  disorder  or  defect  of  conduct  is  deepeet,  in 
■ffhich  the  most  fundamental  and  primary  departments  of  conduct  are 
affected,  thnt  the  control  muat  be  most  complete.  Where  the  primary 
inslinct  of  self-preservation  is  absent,  or  ia  reversed ;  in  the  deeper  forms  of 
dementia,  in  wliich  almost  ali  fonns  of  conduct  are  lost,  and  the  patient 
is  reduced  to  the  infantile  conditiou ;  when  he  is  incapablc  of  preserving 
himaelf  from  simple  n usiha nitail  dangers ;  when  be  canuot  be  tniated  alone 
in  a  room  for  fear  he  should  fall  out  of  his  chair  into  tbo  iire,  or  stufF  into 
his  mouth  any  uneatable  substance — coal,  rag,  or  paper — wjthin  his  reach ; 
when,  like  au  infant,  he  is  inattentive  to  the  state  of  distension  of  hia 
rectmu  and  bladdor,  and  passes  hin  excrelion  as  he  sita ;  or  wheu,  iustead  of 
uaing  hiH  aetivity  to  preaervtt  his  life,  ho  endefivours  witli  ali  lus  resouirea 
to  put  an  end  to  it;  in  either  caae  the  control  over  him  must  be  of  the 
most  minute  and  \'igilant  cbaracter.  But  the  two  ciises  are  manifeetlj 
difierent.  The  one  iiiay  bo  left  to  the  nurse  and  tho  general  phy8iciAn. 
Tho  other  needa  the  utniost  exertionB  of  the  most  skilled  atteudanta  on  the 
inaane.  The  only  ebance  of  preventing  a  siiicidal  patient  from  carrying  out 
hia  intention  is  incessant  and  minute  vigilance,  Even  incessant  vigilance 
ia  not  always  succcssful,  but  it  ia  the  ouIy  means  at  our  disposal,  and  it 
must  be  employed. 

Wheu  the  caae  is  no  longer  recent ;  when  time  has  been  gireo  for  aDy 
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acute  procesa  of  tUsorder  in  the  bniui  to  suliside,  and  the  slage  hos  arrived 
for  alt«Uipiing  to  restore  the  deficient  functlon,  and  to  tv-«ducute  the 
patient  into  normal  modes  of  oonduct,  then  control  niuet  be  graduallv 
leosened,  and  the  patient  mnat  be  eacoura^l  iiud  stimulated  to  ejcercise 
tboee  deportmeuts  of  conduct  of  which  he  has  bceu  hitberto  deprived.  So 
long  aa  the  bones  of  a  brokeu  unu  ure  uuuoited,  so  long  muat  the  arm  be 
kept  at  resi  in  a  splint,  and  its  function  HUKjiended.  So  long  as  tbe  valves 
of  tbe  heart  are  the  subject  of  acute  inflammatioo,  ao  long  iniist  tbe  function 
of  the  hoart  I«  minimised  hy  ke^ping  the  patient  in  abaolute  rest.  But  as 
Boon  as  the  bones  aro  uuited  we  eucourage  tho  patiout  to  overoome  the 
stiffiiesH  of  bls  tingers  by  uaing  them;  aa  soon  as  the  cardiac  indtiumalion 
has  »ubsided  we  encourage  the  patient  by  graduated  ezercise  to  8tn'ngt!ien 
the  muacle  of  his  heart ;  and  as  soon  as  the  acuteness  of  the  ouibn.^ak  of 
insamty  paases  away.  we  sbould  encourage  the  patient  to  resume,  tcntativel^ 
and  interniitteutl/  at  first,  but  vith  gradually  lucreaaing  frequency  and 
campIetenesH,  tlie  control  of  hia  own  relationa  with  his  surroundinga.  It  is 
at  this  tirne  that  tbe  skiU  of  tbe  alienist  is  tested  to  ite  utmost  capadtj. 

Othrr  General  and  Sjtftial  TrtntmeiU. — Leaving  now  the  queetiou  of  the 
regulation  of  conduct  \>y  ext«mal  coercion.  we  eut«r  on  the  consideratiou 
of  the  second  braneh  of  treatment,  and  ask  what  ineans  we  bave  of  acting, 
by  ingceta  and  in  other  way8,  upon  tbe  disordercd  cerobral  prooeesee  eo  aa 
to  faring  about  their  reatoration  to  the  normaL  We  hud  that  out  knowledge 
of  such  means  ia  inuch  on  a  por  witb  the  knowledge  that  Voltaire  attributed 
to  uietaphymcians, — "  fort  pen  de  choae."  Something,  however,  we  bave 
gainod. 

Under  normal  cireumstancea  tbe  great  reatorer  of  tho  fimction  of  tbe 
higbeet  regious  of  the  braiu  is  aleep.  TowanIii  the  end  of  every  day  seLs  iu 
an  exhaustion  of  tliese  regious  whicb,  if  pushed  to  estreme,  exhibit8 
itaelf  in  disorder.  No  ono  ia  as  active,  as  alert,  as  mentaUj  competent, 
aftcr  a  aleoplcss  night  as  ufter  a  nigbt  of  sound  sleep ;  and  tho  porsistent 
deprivutiuu  of  f^lei>p  of  itaelf  leada  to  great  disorder.  To  this  we  add  the 
knowledge  that  in  ali  caaea  of  acute  and  reoent  insanitv  t«Ii_>ep  haa  reoentlj 
been  deiective,  and  thus  we  gain  a  olear  and  indisputiible  imlication  for 
treatment  in  ali  aucb  cftses.  Moasurea  must  be  takcu  for  the  induction  of 
aleep.  And  the  propriety  of  tbe  indication  for  treatuieat  ia  ahovru  br  the 
nsult.  Until  aleep  is  iodnced  improrement  does  not  take  place.  \Vhen 
aleep  is  induced,  iniprovement  does,  as  a  nde,  occur.  Hovr,  then,  is  sleep  to 
be  induced  ?  Tbe  obvioua  teply  is  bj*  the  administration  of  an  hjpnotic 
drug,  and  for  man^  jears  the  routiue  udmiiiiHtratiuu  of  opiiim  in  rticeiit 
caau  of  inaanitj  vraa  folloved,  and  tlie  natural  con(!equenctiR  werB  such  that  a 
renotion,  as  onreasonable  aa  the  practice,  set  in  against  tho  administration  of 
ali  hypnotics  irbatever.  and  a  most  pomicious  iuaxim  gainod  currenoj  that 
"  chenucol  restroint  is  aa  bad  aa  meehaiucal  restraint."  H  is  dilTioult  to  mv 
whtc'h  part  of  thia  que8tion-begging  atatemenl  i«  ihe  inoet  to  l>u  cnnduraued, 
ubether  tbe  falae  analogy  between  sleep  and  rentraint,  or  tho  impIii!ation 
thnt  mcohanical  restraint  is,  ipmfaeto,  and  in  ali  časen,  bad.  If  a  patient 
ia  alocpleee ;  and  if  I  have  a  dmg  tho  administration  of  whicb  wiU  prodnce 
aleup ;  and  if  after  tho  aleep  so  producetl  the  patient  ia  betler,  is  more  normal 
botb  in  mind  and  conduct ;  am  I  t<>  be  preolude<l  fmm  tho  administralion 
lieoauae  of  the  ntupid  and  unjustiliable  BtAt«mvnt  tbiit  I  om  reatrainiiig  my 
p:tiiont  by  chcmical  means?  Such  slaverj  to  a  form  of  word8  would  be 
unuorthv  of  tbe  uujtjt  nurrow -  mindod  podant  tluit  over  axnrciBed  his 
dAgraded  ingenuitj  iu  IVestminater  HalL  But  ia  it  a  fact  that  aleep  so 
prndueed  ta  erer  beneficial  ?     T  affirm  with  tho  ntmoet  oertainty  that  it  ta ; 
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and  I  go  fartlier,  anil  saj  tliat  by  the  administnition  of  drugo  we  have  the 
power  in  certain  cases  of  convertiiijj;  a  furious  maaiac  into  a  comparativelj" 
Bano  man ;  of  rcducing  his  maniacal  fury  dowD  to  mere  reatlessnesa,  and 
eveu  to  tmnquillity ;  aud  of  fnteiug  hin  muid,  bempoiuril}'  at  sd/  rato,  from  tho 
delusiona  to  which  it  was  subject.  Thie  niay  be  "  cheuiicat  restraiut,"  if  we 
pluase  to  call  it  so,  and  if  it  be,  let  us  be  hoartily  thankful  that  the  resourcea 
of  modem  pharmfteology  have  placcd  such  a  lueaiis  of  restraint  at  oiir 
Service.  Of  course  it  will  be  aaid  that  I  advocate  the  indiscriiuiuat«  and 
fscessive  iise  of  li^pnolit«  in  every  c-ase  of  inHanit^.  How  far  tliia  accuaa- 
tion  is  juBtifie<l  will  be  seen  from  the  fol!owing  remarka: — 

In  inducing  sleep  our  first  object  must  be  to  plače  the  patient  in  thnse 
physiological  conditions  in  which  sleep  normaUy  occ-urs,  What  are  theae 
contiitions  ?  If  we  kiiew  tliem  ali,  aud  could  reprotluce  tliem,  wo  could  in- 
duce  aleep  without  adminiBterincr  iiny  dnig  at  ali;  but,  as  we  know  only 
some  of  theni,  tbis  is  not  alway8  poasible,  although,  sineo  the  miesing  a)n- 
dition  inay  be  one  of  tlujse  that  we  do  know  of  aud  are  able  to  8upply,  it 
sometimes  liappens  that  we  are  able  by  mere  atteution  to  hygiene  to  indnc« 
sleep  without  administering  any  drug^  The  two  conditions  that  we  cau 
with  the  rn't^atcst  coulideuce  associate  vvith  lUe  luduction  of  sleep  are  fatigue 
and  rtjplutiou.  OLher  things  being  er^ual,  the  greater  the  previous  exertion 
and  the  greater  the  fatigue,  the  greater  the  tendency  tfl  flleep ;  and  not  only 
is  there  a  very  definite  8ynchroni8m  bt'twcen  the  absorption  of  food  and  the 
induction  of  sleep,  bul  deliciencv  ol  food  is  ijiimical  to  sleep.  ^Vhen  there- 
fore  we  have  to  deal  with  a  patient  \vho  aufFers  from  sleepleasneBS,  it  is  im- 
portant  to  secure  for  hini  a  ]iealthy  degree  of  fatigue  by  inducing  liiiu  to 
take  a  heaithy  anionnt  of  musciilar  exertion,  and  e8pe<?iaUy  of  exertion  in 
the  optm  air ;  and  it  is  far  mora  iniportant  to  sccure  for  him  the  absorption 
of  food.  In  the  umjorit/  of  čase«  nf  acute  in8auity  that  come  uuder  treat- 
ment  the  patient  is  sulTering  from  stan-atinn.  He  haa  either  refused  or 
neglected  to  take  food  in  siifficient  quantity,  and  liis  Bleeplessness  bas  the 
same  eoiirce  aa  that  of  the  man  \vho  bas  had  to  go  to  bed  supperleas. 
Nothing,  not  eveu  acute  paiu,  is  8o  eflicifut  a  cauae  of  vigil  as  an  empty 
beUy.  Eveu  in  tlie  torntenta  of  toothache  and  uf  gout  anatchea  of  sleep  are 
poasibhi,  but  the  buDgry  man  does  not  sleep  even  for  a  inonient.  Hent:e 
our  firat  lueusure  in  the  treatment  of  acute  in8anity,  accomi^anied,  as  it 
alwayg  is,  by  insomiiia,  is  to  give  a  copioua  moal  of  some  caaily  assimilated 
food.  Slops  aud  stimulanU*,  concentrat«!  fonds  and  meat  extract8,  aro  not 
what  is  uecded.  What  is  needed  is  a  bellvful  *>f  easily  asaJuiilated  food  ; — 
Benger'8  food,  revalenta,  arrowroot,  rice  and  milk,  or  better,  if  the  patient 
will  take  it,  and  his  digcstion  cau  čope  wjth  it.  beefsteak  and  potatoea, 
brood  aud  butter — anyLhin}j;.  In  sliort,  that  is  botli  uouriahiug  and  bulky. 
Not  eeldom  thia  meAsurc  and  this  alone  is  enongh  to  »ticnre  a  Hound  aud  long 
sleep  to  a  patient  who  hae  scarcely  slept  at  ali  for  weekH.  And  in  any  caae 
the  treatment  is  right  The  vastc  of  the  supcrior  cerebral  regions  on  which 
the  insanity  dcpenda  niay  be  of  t!,ut;h  a  character  that  it  cannot  recover  eveu 
wheu  copioua  suppliea  of  pabuUnn  are  preaented  to  it ;  but  whatevcr  ita 
character,  it  certainly  cannot  be  made  good  without  material  to  make  it  ^ood ; 
and  hence,  in  ali  cascs  of  acute  and  recent  insanity,  copioua  feeding  la  re- 
auired.  Voung  people  aometimes  coiue  uuder  čare  ^vith  the  hi8tory  that 
tneir  appotite  is  good,  that  they  have  been  eating  pretty  well.  Hut  in  such 
cases  the  atatement  must  he  received  with  a  qimUtication.  The  amount  of 
food  that  they  have  taken  may  have  been  suflicient  for  the  needs  of  a 
mature  aduJt;  but  the  nmbure  adult,  tho  parcnt  who  gives  us  the  occount, 
doea  not  reoliso  how  greatly  tlie  ueed  for  food  of  the  adolescent  aud  the 


TNSANnr,  GENERAL  TREATUKNT  OF 


I 


kture  adult  exoeed5  that  of  the  mature  adulu  The  Ud  of  18  or  20 
needa  at  leaat  three  timea  as  much  food  as  the  oiau  of  45  or  50,  aud  what 
ia  BufBcient,  judged  by  the  standard  of  the  one,  Is  very  iuauiliclent  for  the 
oeeds  of  Ihe  other.  On  ever^  account  the  adminiatnition  of  abundanoe  of 
food  is  the  first  necesaitj  in  the  treatment  of  ocate  insanit^,  especiully  in 
the  young. 

But  it  is  nol  enough  that  food  ahould  be  administered.  It  must  be  ab- 
Borbed.  And  in  acute  insanitj,  espMuulIr  in  melancholia,  the  digestire 
functione  are  almost  alwa7B  disordered.  Eren  in  the  aanc.  the  depreasioa 
that  acGompauies  dy8pepsia  is  sufticientlj  notorioua.  In  morbid  deprcssion 
d^spepsia,  or  other  diacotlcr  of  the  procesiics  of  tbe  gastro-intcstinuJ  canul, 
ia  Bcaicelj  ever  abeenl.  Thia.  then,  muat  be  the  Qcxt  čare  of  the  alienist 
phjsician,  and  here  again  the  value  of  r^^lated  ezercise  and  a  weU-ord«red 
diet  will  soon  make  it^lf  apparent. 

If  food  olone  Ib  insuthcieut  to  induce  sleep,  and  oominonljr  it  is  not  br 
itaelf  Buflicieut,  atteutiou  must  be  poid  to  the  circuuiBtancea  under  whicfi 
deep  is  sought,  vhicb  iiiay  iuclude  some  that  are  preventio^  sleep.  Everj 
one  know8  the  greuter  diflicuUv  of  sleeping  in  the  evelteriag  heat  uf 
summer  or  comparcd  with  that  of  slt^eping  in  cold  winter  nighte ;  aud  manj 
a  čase  of  insoumia  maj  be  relieved  br  the  remoral  of  two  or  three  super- 
ftuous  blankets.  Coldneas  of  the  feet  is  a  verj  effectnal  preventive  of  sleep, 
and  the  insertion  of  a  hob  bottle  In  the  bed  will  often  rondcr  tbe  udmiuis- 
tration  of  a  drug  unnecesaarj.  The  iuiportaoce  of  quiet  nei'd  not  be  inaisled 
on,  and  of  ali  the  complainta  niode  by  putients  of  ill-treatment  in  lunatic 
asjbims,  none  bos  sccnicd  to  me  more  bitter,  nor  better  founded,  than  that 
vhich  refers  to  the  Hashiog  of  a  lantom  in  the  ejes  of  sleepera  bj  tbo  nighl 
watchman,  a  praclice  vhich  is  highly  iaimical  to  slcep,  and  ought  not  to  be 
pennitted. 

Suppoeing,  howover,  that  when  attention  liae  lieen  poid  to  ali  thesc 
matters  of  hygiono,  and  that  tbe  paticnt  is  stili  sleepless,  rosort  must  be  had 
to  hjpnutic  druga,  aud  uf  tbese  we  bave  a  large  number  to  chooee  fn)m.  The 
particular  drug  chosen  will  varj  with  the  chanuiter  of  the  nialactj*,  but  in 
ali  oases  the  bmt  practice  is  to  begin  with  a  large  doee,  and  to  gi\e  this  doM 
timc  to  ftct,  rather  than  to  givo  repfiated  trniall  doeee  at  fn^iient  interrals. 
When  a  patient  is  iu  a  stale  of  very  acato  uiania,  ra%iDg  nud  ragiug  aud 
ramping,  there  ia  no  drug  that  approacbes  in  rapidity  and  t:fncieucy  of  actinn 
to  hyoei:in.  It  is  satd  to  l>e  iiocertlun  in  ils  action,  and  ocx:uitinnalty  to  pro- 
duoe  dangcrous  effects,  but  these  I  bave  never  eeen,  although  1  have  used  it 
largely,  aud  in  much  largor  doaes  than  are  costomarj ;  and  I  am  inclineil  to 
beheve  tliat  where  it  haM  had  ill  effecta  it  haa  either  beeu  iuipru|)erly  pre- 
[lored,  or  haa  l)ecn  adtainistered  io  larger  doms  thrtn  tbe  administrator  vas 
awaro  of.  In  such  a  casetis  bas  beon  mentioned,  my  pnictice  is  to  givo  one- 
fiftieth  of  a  grnln  hypodermicaUy  or  oue-twenCy-Hfth  of  a  grain  by  Ihu 
niouth,  and  nmiJilly  the  paticnt  \a  asiocp  in  fivc  minntca,  and  wftki!«  after 
fVom  sijc  to  ten  hotim  withuut  an  unpleaaant  Kymptom.  Tlie  etVect  of  tbo 
drug,  even  when  admini^tered  hjpodermicallj,  is  eometimes  delaved ;  I  havo 
kuown  it  to  take  no  elVu-t  ubaterer  for  as  mach  as  two  honn ;  but  it  must 
not  be  rct>eat«Nl  for  nt  lea^t  twclve  hours,  and  I  huve  never  kno\vu  it  to  foiL 
It  may  be  that  thuu  to  proibiec  a  tniiirjuil  alea^vp  almost  imniedintely 
in  o  ptttient  who  was  howling,  roaring,  dancing,  struggling,  snmshing, 
biting  and  kicking — it  nmj  be  that  to  produoe  in  him  an  instant  and 
tranquil  aloep,  from  wbich  ho  avakoa  quiL't  and  componiMvcIj  ratioual,  or, 
as  haa  huppened  in  uue  čase  onder  my  can,  fntm  vvhich  bu  avrakea  c<xn- 
pletoly  and  pormanontlj  eono— i(  majr  be  that  this  is  cheinical  restraint. 
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and  if  it  be,  let  us  bo  thankful  that  wc  have  such  a  means  of  restraiut  at 
our  cnmmand. 

AVhen  the  mania  is  leas  acute  and  of  a  more  lasting  character,  and 
especiiillj  in,  the  exoitement  of  general  paral^sis,  no  drug  has  the  eflicacy  of 
aulphonal,  the  uction  of  Vfhich  is  Bomewhat  pcculiar.  It  ia  vcry  inaoluble, 
and  has  no  In-puotic  ellcct  for  some  liours  after  its  iutroduclion  into 
the  Btomacb  ;  on  the  nther  Imnd,  its  action,  unlike  tfaat  of  hyoscin,  is  veiy 
enduring.  After  a  sufficient  doae  of  sulphonal  a  maniacal  patient  \nll 
not  only  obtain  several  hours*  sleep,  bul  after  ho  awakes  the  drug  will  uiain- 
taiu  its  action,  and  the  patient  will  bo  tranquil,  but  rather  stupid,  and  apb 
to  he  dr<iwsy  for  the  whole  of  the  foUowing  tbiy.  In  olher  worda,  aa  sul- 
phonal  is  8lowIy  absorbed,  so  it  is  8lowly  eliminntcd  ;  and  when  it  is  given 
by  routine  in  daily  doses  it  aocumulates  in  the  body  and  produces  disastroua 
eflectB.  Sulphonal  should  never,  thereforc,  bc  givcu  continuouBly.  Its  uae 
should  be  alternated  wilb  that  of  other  hvpuoticfi,  aad  even  when  not 
alternated  it  should  nnt  \)&  given  for  more  than  throe  or  four  day8  in  suc- 
cesaion.  In  view  of  the  delay  in  its  absorptiou,  it  is  always  wi8e  to  com- 
bine,  at  any  rate,  the  first  dose  of  sulphonal  with  a  less  quaiitity  of  its  con- 
geoer  trional,  who8e  action  is  muoh  more  rapid  and  more  transient.  The 
trional  puta  the  patient  to  sleep,  and  the  sulphonal  mointains  the  sicep. 
For  the  first  uight  30  or  40  graiua  of  sulphonal  may  be  combined  with  20 
of  trional ;  and  this  mtty  be  followHd  the  next  aftenioon  by  30  grains  of 
sulphonal,  and  tlie  thinl  or,  at  any  rate,  the  fourth  night,  the  patient  will 
ially  sleep  mthout  any  drug. 

liroiuide  of  potasaiimi,  chloral  hydratc,  and  opium  with  ita  oomponent 
alkaloids,  are  little  used  as  hypaoLics  iu  the  trcatuieut  of  the  insano. 
Bromide  of  potassium  has  its  use  as  a  calinative  in  the  mania  whiGh  ia 
a880oiated  with  epilep8y,  and  when  administered  for  tbis  purpose  ia  of 
little  use  iu  lesa  than  drachm  doses.  Chloral  hydrate  is  not  to  be  recom- 
niended  escept  as  a  variant  to  be  used  during  the  interiuiHaiun  of  other 
drugs.  Opiuiu  is  nov?  perbaps  as  muoh  negle^ted  as,  when  our  resourcea 
were  more  limited,  it  wa8  used  iu  escess.  As  a  hypnotic,  indced.  it  has 
little  valuG,  bat  it  often  appears  to  havo  a  distiuct  ameliorative  effect  in 
melauoholia,  eapecially  in  the  melauchoUa  of  middle  and  advanced  age, 
given  regularly  tw«  or  three  timas  a  day.  Of  cciurjHi  in  thus  adminis- 
fcering  opium  or  mor^ihia  we  run  ^Teat  risk  of  establiehing  an  opinm  or 
morpbia  habit,  but  this  is  a  risk  that  umst  bc  run.  The  ohoico  is  botwccn 
two  evils — between  leaving  the  patient  iu  the  most  WTetched  condition  iu 
which  a  human  being  cau  be,  or  relieviug  him  at  a  cost  which  is  indeed 
great,  but  which  both  bo  and  aH  to  whom  ho  is  d&ir  would  be  mlling  to 
pay  ibr  liis  relief.  As  a  mere  hypnotie  the  most  appropriate  drug  ia 
melancholia  ia  puraldclijde. 

Apart  from  the  administration  of  fuod  as  an  Iiypnotic,  it  ts  of  very  great 
ijnportanoo  upon  other  grounds  ic  the  treutment  of  inBanity.  Less  im- 
portant,  perhaps,  in  the  insanities  of  old  ago  and  middle  life  than  iu  those 
of  youth,  it  is  yet  important  in  ali.  As  most  cases  of  recent  and  acute 
inaanity  that  cnme  under  ciirc  are  found  to  have  becu  for  some  tiine  sleep- 
loss,  BO  moBt  of  Buch  caaea  are  found  to  have  been  for  some  tirne  underfed, 
and  a  copious  8upply  of  food  is  U8ually  as  important  an  element  in  thoir 
treatment  as  is  the  induction  of  sleep,  Often  it  happeus  that  the  patient 
wiU  not  take  food ;  more  often  that  the  food  tltat  hc  docs  take  is  not 
aasiuiilated.  There  are  patienta  who  will  not  eat  in  cDm])any,  or  if  they 
know  that  they  are  ohaerved;  and  there  are  jNitients  who  win  not  eat 
alone.     There  are  those  who  \vill  not  eat  from  conscientious  scruplea  that 
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they  do  not  descrve  it,  or  tbat  it  is  uoi  poid  for,  or  thal  lliey  are  not 
entitled  to  it ;  aiid  there  are  Ihoae  vrho  will  uoL  eat  anyt)tiiig  that  thej 
have  not  previouRlj-  stolen.  There  ure  patienta  who  take  inaane  prejudiees 
against  tbis  or  that  kind  of  ftx>d,  aad  again  patioats  to  whoiu  this  ur  thut 
kind  of  food  aloue  is  aooeptable.  B7  far  the  most  important  [>ocaLiarity  ia 
the  refuaal  of  food,  and  thia  may  be  of  various  degrecs  uf  iulensit^.  With 
eome  imlient«  it  iB  the  Grat  slep  onIy  whiob  cosU,  and  aftt^r  he  bas  beon 
coni]ielled  to  take  a  spoonful  he  vvill  eat  the  rest  of  his  meni  Tohintarily. 
Another  will  take  nothing  voliintarilj,  hut  will  aUow  himself  to  be  spoon 
fed ;  olbcrs  wiU  ueed  to  be  Cad  witb  the  lube>  but  will  take  coDteutedly 
vhatevur  is  thua  odmiiUBtered ;  while  yet  utbcrs  wiU  rmi^t  I«  the  utter- 
moet  anr  attempt  U*  feed  them,  and  when  at  len^^tb  they  are  fed  wiU 
thruBt  tbeir  fingers  into  their  throats  and  do  their  iitmost  to  iuduoo 
vomiting  of  tbe  food  given.  Very  many  metbods  bavo  been  ddoptcd  of 
feeding  tboso  wbo  rcfuse  food,  and  an  acoouDt  of  mo»t  of  ihem  maj  be 
foun<l  in  Hack  Tiike'«  Du;tionaiy  o/  Fsj/cholutjical  MediciTie..  Pnictically 
tbo  raethoda  may  be  rediioed  to  three — the  apoon,  tbe  muial  tubo,  and  the 
ordinar)'  Rtomacli  tuba  The  spoun  abould  be  uaed  where  it  oan  be  used, 
and  wbere  it  ciannot  the  stomaeh  tube  is  nndoubtedly  tbe  best  alternative. 
Tbe  Dumerous  deaths  that  have  occurred  from  pnenmonia  after  tbo  use  of 
tbe  uasal  tube  aro  alone  suttioioat  to  coDdcmn  it.  A  patient  who  refuses 
food  is  siiiuidal,  and  tbe  iutrcKiuction  of  food  by  tbo  iiasid  tube  gives  hira 
an  optw>rtunity  of  inhaliny;  Mie  f)»od  purjMi8oly  if  Ibis  ilo  not  ncuur  by 
aocident  j  or  if  the  tube  is  ^osaed  8uflicieutly  far  to  obviate  thia  danger  he 
oan  bring  it  forward  into  bia  mouth,  bito  off  tbo  end,  and  swallow  it.  In 
feeding  by  the  stomaob  tube  it  is  importaut  to  remember  two  preuautioua 
Tlie  tut)e  Hhduld  l>c  well  HOftened  in  scaldiug  water,  und  ihu  f(K)d  Bhould  be 
elrained  ihrough  a  sieve  wi  as  t»j  frce  it  from  lum]«  wlu(;b  would  block  the 
lut>c.  No  rcliitnce  can  bo  plticed  upon  tbe  oaBuranoe  of  the  oook  thut  the 
foud  haD  l>Gen  strained,  and  tbo  operator  abould  straiu  it  himself  or  have  a 
gtroiner  inaertcd  into  the  funneL  Witb  regard  to  tlie  iiature  of  the  food, 
the  alops  enumerated  on  a  previous  page  are  the  most  appropriate. 
Ijebig'8  estraot,  Bo\Til,  Valenline'6  meat  juioe,  and  other  e^tractscan  be 
added  if  it  is  tbougbt  ex[>odicnt;  but  as  their  nutritivo  valuo  is  low,  and 
as  there  is  no  [uibitti  Ka  uouaidor,  there  is  not  much  object  in  doing  aa. 
More  imi)ortant  ia  the  admtnistration  of  bel[>8  to  digoation,  of  zymine,  of 
pepsine,  lacto-pepein,  etc 

In  mclanchoua,  and  in  acube  insanitj  generallj,  there  is  almoet  Blway8 
Bome  disordtjr  of  functiou  of  the  stomach  and  intestiues,  and  this  bas  to  be 
considerod  aml  defilt  with.  Usuallj  vrbun  ihe  atoiiiach  tubu  ia  jiamed  a  few 
bubblo9  of  air  will  esoape  from  the  stomach,  and  in  some  oases  this  oir  is 
horriblv  fcetid.  Wben  tbis  is  the  caae  tbe  stuniitch  ahould  be  sy8tenmtieuUy 
wuhea  out  l)eforo  tbe  admiuiatratiuu  of  food,  und  aftur  ita  fuilid  contouts 
have  been  witbdrawn  it  abould  be  flooded  vriih  a  soluttuu  of  permauganate 
of  potasb  or,  Itotter,  of  sanitas  oil,  whioh  bas  a  much  moro  i)owi?rful 
deodoriiong  cifoct,  aud  to  this  treatment  may  be  odded  tbo  adiuinistrution 
of  ^-naphtbul  or  ottier  inteattnal  disiureotant 

Apiirt  fnuu  tboee  that  bave  been  enomenited,  our  means  of  dealing 
wttb  tbt.1  niorbid  procesBee  that  imderlie  injunity  are  extremely  limiled,  aa 
indeed  mav  tio  mferreil  from  our  ignoranoe  of  their  nature.  It  ia  found, 
howevcr,  tlmt  there  are  oertain  morbid  statca  of  l>ody  vrhioh  aooompany 
oertain  fonus  or  ooMt  of  iMauity,  uud  ibat  tbe  inttanity  fhictuatM,  reoovers, 
and  lelapses,  pari  passu.  with  tbe  l>odiIy  stat«.  Tbo  oonneotiou  of 
nuUDoboUa  with  gastro^intestinal  diaorder  lias  already  been  referred  to. 
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and  cjises  have  heen  recordod  of  cjatitis  and  other  bodily  maladies  with 
wMch  iuaanitj  coesisted  and  with  which  it  varied.  Hencc  it  is  incumbent 
in  every  caae  of  iu8iiuity  to  iuvcstigato  t]ioroughIy  the  bodUy  heaUb,  and 
to  treat  any  lK)dily  disorder  that  may  l«i  dJBcovered  in  the  bope  that  with 
ita  improveraent  the  mental  »tato  alšo  may  impmve. 

The  opinioa  ia  more  and  more  gaining  ground  that  in  a  large  pr<^ortion 
of  caseH  ol'  iuBiiiiity  the  diaturbiug  agent  is  a  poiaon  of  some  kind.  In 
general  |MiraIyaiB,  in  acute  deliriouB  mania,  in  puDrjieral,  alcoholic,  and 
Batiirnine  insanities  thia  mode  of  origin  exist8  without  doubt ;  and  truo 
curativD  treatment  of  iii9anity  will  bogin  when  our  knowlodge  is  8afficiently 
advaucwd  to  euable  us  to  eliuiijiate,  destror,  or  counteraot  tbeae  poiBoua 
Itefore  tbey  had  produoed  irrctrievablo  Btructural  damiige.  Thia  know- 
ledge  wo  have  not  yet  reaclied,  und  iu  the  meantime  our  therapoiitiRal 
meafitiree  are  Limited  to  treating  whatevor  morhid  proces  we  caii  find  that 
IB  amonable  to  treatment,  oud  so,  by  inducing  a  general  state  of  good  heolth, 
to  plače  the  tissuea  of  the  individuui  in  the  most  favourable  state  for 
eliminating  or  de«iroying  the  poisuii. 

In  view  oC  this  mode  of  the  causation  of  m8amty,  it  ia  upou  organo- 
therapy  and  Hi!riuu-therapy  that  our  hopes  are  chielly  based  ol"  eventuaUy 
treating  in8anity  in  a  scientilit:  manuer,  and  the  tentative  eftbrts  that  have 
been  mado  in  tliis  direction  are  not  destitute  of  encourageinent,  though 
more  than  thia  canoot  yet  I»e  satd  of  them.  The  administiution  cf  thyroid 
extnict  lias  been  trit-d  iu  a  large  uumbor  of  caaes  beaidos  those  ol"  cretiaiam 
and  myxadema,  in  whic:h  ilu  aotion  is  &o  marvelloua,  and  tn  a  hvf  of  theae 
cosoH  recovery  Ima  fnUowe<l  under  Gircumstancea  that  leave  little  doubt  that 
tho  rocovery  vtm  duo  to  the  administration  of  the  estract ;  but  no  class  of 
caaea  bas  yet  becu  identitied  as  spcciaUy  amenablo  to  thia  modo  of  treat- 
ment. and  tnaitmeul  by  serum-lherapy  bas  not  yeL  bt^gun. 

While  nmny  of  the  ^>o)gf>na  that  serve  in  the  produution  of  iusiiuty  are 
uukuowii,  and  wbile  those  that  are  known  are  not  amenable  to  the  oction 
of  uuy  kuown  antidote,  there  aro  some  whioh,  if  wc  cannot  deol  with  them 
vhcn  onue  thev  have  gained  cutrauce  to  the  body,  we  can  at  luaat  arrest  at 
ths  door  and  prevcnt  from  entering.  We  cannot  xmdo  the  miachief  that 
aloohol  has  done  to  the  brain,  but  ve  can  at  least  see  to  it  that  no  more 
alcohol  ia  imbibed,  and  so  of  lead,  n]oq5hia,  ohloml,  and  other  ingcated 
poisoua.  Iu  puerperal  in3anity,  aiso,  wo  cau  clear  out  the  uterua,  and 
couuteract  the  st5pUi;ity  of  ita  contenta,  whicb,  in  simio  oases  at  least, 
appeara  to  be  cnntributory  t<3  the  inniinity. 

Dr.  ITaig  haa  vrritteu  much  aud  6trenuou8ly  upon  the  evil  effoct  of  an 
animal  diet  in  briuging  about  urio-acidtemia  and  melaucbolia,  aud  upun 
the  advantagea  in  thia  p8ychosi8  of  regulating  tlie  diet  and  administering 
8alicylate3.  Thero  ia  no  dimbt  that  in  melanoholia  the  blood-preasiire  is 
liigh,  but  beyond  this  there  is  nothing  in  the  majority  of  oases  of  melanoholia 
to  corroboratc  I>r.  Haig'3  doctrine.  It  ia  very  rarely  that  a  čase  of 
melauchoUa  is  improved  by  ttic  administnition  of  salicylatBs,  but  here  and 
there  we  dn  meet  with  a  caae,  u8uaUy  tlmt  of  a  purtly,  middle-agcd  man 
who  has  lived  pretty  freely,  whnBe  dopressinn  does  appear  to  be  favourably 
influeuced  by  the  administration  of  these  compouuds.  The  cases  iu  which 
they  aro  likely  to  be  useful  ure  thoae  iu  which  the  urine,  scantv  and  of 
higli  HiKcifie  gravity  during  the  day,  ia  copioua  and  watery  in  tho  night, 
and  in  which  the  patient  haa  lo  get  out  of  bed  onco  or  twice  to  pasa  water 
— cases,  in  ahort,  of  inoipient  renal  disease.  The  combination  of  deprcsajon 
of  s^iirita  with  these  Bymptora8  is  not  very  common,  in  a].)ite  of  ali  that  Dr. 
Haig   maintaina,  but  wheii    thcy  are  ao  combiued  tbe  aduiiniatratiun  of 
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BaUoyUtes  has  a  verjr  in&rked  eflfect  in  improving  both  the  one  and  tbe 
other. 

There  are  certain  phaaes  of  conduct  oxbihit«d  l)y  tbe  insaoe  whioh 
demund  sueciiil  notice  with  refercaoe  to  their  treatment. 

Suvridal  Tendenct/, — Tliis  ia  extremely  common  iii  aoute  inaaaitj.  There 
is  a  prevuluDt  opinion  among  thot^e  who£e  experience  of  insanitj  ie  Itmited 
that  mania  and  melancholia  are  entirolj  dietinct  forma  of  the  inalady,  and 
t  bat  Ibe  tendency  or  iiupulsion  to  suioide  oocurs  in  tbe  Utter  form  only. 
This  view  is  cutiroLy  crroooous.  It  is  truc  tbat  tbe  deliberale  intcutiun  tu 
conimit  Hiiiuide  is  very  ofteu  us80ciat«d  with  melaucIioUa,  but  it  is  alw}  trne 
th:it  (-oni)uct  of  the  moflt  determined  and  ])en<iBtent  Buicidal  otiiirauter  is 
often  exhibit&d  in  states  of  acnte  mania  in  wbich  no  otber  sign  of  depressioD 
is  apjKirent,  and  in  whicb  thoro  does  not  eeom  to  be  cnouj^h  mind  for  tho 
fornmtiuu  of  dulil>erate  inteuLiou.  It  is  in  sucli  uases  tbtit  refii^ul  uf  food  ia 
most  itbHtinate,  and  tlint  inipulaJve  rushea  to  tb«  window8,  altempts  at 
Htriinj;idntion,  and  so  tortb,  ure  lonst  coiuuion.  For  the  proventiun  of  suicide 
in  tbese,  as  in  othor  canas,  there  is  but  one  method  wbich  bas  any  cbance  of 
fluccesa,  and  that  is  tbe  exercise  of  inuessant  n^Iance.  Under  no  ciroum- 
Btancee,  neither  by  ni>;bt  nor  day,  must  tlie  piitient  I«  left  unwatched  for  a 
Bingle  moment.  Hc  miist  bo  accouipuniod  in  his  goiuj^s  out  and  bia  cominga 
in.  He  must  bi;  takru  to  tbe  cluset  aud  watcbed  while  tberu,  und  an 
attendant  must  tdt  by  hiH  btnlsidu  ali  niglit.  And  the  attondant  must  be 
ezperienoed  in  tbe  way8  of  such  patienta,  and  fully  imjfreaaed  witb  the 
neoe8Bity  of  making  the  vigilanoe  incessant.  A  patient  whose  head  is  under 
the  bed-clotbes  is  pructicaUy  as  well  screeaed  from  oboerration  as  if  be  were 
in  a  rotrm  alcue,  aud  in  suoh  oiruumstanoes  oan  stuff  Itis  mouth  with  a 
corner  of  the  sheet,  and  so  mifftx»ite  himaelf  efrectuaUy,  wbile  tiis  attendant 
Bitii  by  unsuKpeotin}{. 

Masturb(Uwn  is  u  rery  commou  babit  in  tho  insauo  of  both  6exos,  aud  one 
tbat  is  v«ry  diflinult  to  (x>untercict.  Tboeu  wlm  are  »till  sutliuitintly  governed 
hy  the  restniint  of  mode8ty  to  rostrain  from  it  while  tbev  are  under  obeer- 
vation  sbould  bo  kcpt  under  obsorration  t/t  tbe  same  eictent  as  a  suicidal 
paticut,  but  many  of  thuee  who  aro  addioted  to  tbis  habit  own  uo  suuh 
restrainU  In  tbem  continuou:)  aud  laborious  employTucut  is  the  miiet 
afleutual  remedy.  They  sluaild  It«  worked  in  the  garden,  tbe  field,  or  tbe 
nliop  until  they  are  deg-tired,  kept  up  lat«,  miide  to  risa  early,  and  ligbtly 
dothod  at  night.  In  thoee  oases  in  vrhioh  the  habit  is  most  Kxod,  the 
^tieuts  aro  as  a  rule  too  demeuted  to  bo  capabk)  of  any  but  tbe  aimplest 
emp1oymf4nts.  but  »till  tb6y  can  be  liarnetsed  vvith  ntliers  to  a  ojirt  or  a 
rolJer,  and  thus  kept  from  the  indnigonce.  When  tbey  aro  not  phyHically 
fit  even  bir  this  mode  of  ezercise  tbelr  dresi  can  be  eo  arrangcd  tbat 
their  geuitals  are  inaoceaaible  to  tbem,  but  ttiis  expodiout  is  far  less  auO' 
cesafuL 

Fattltjf  hahits  as  they  are  called,  that  is  to  Bay.  the  emptying  of  tbe 
bUddor  and  rootum  iuto  tbe  olothes,  are  very  freqaent  among  the  insane, 
aod  are  duo,  auuuitimea  to  the  mere  nogligence  of  dementia,  soiiietiiuea  to 
the  defiire  lu  uauso  Inmble  and  annoyaQCd,  and  somotimes  to  a  t^tmuge  but 
und-tulited  awoniH.tion  lietween  tbe  perfuriiuiDce  of  tbeae  acta  and  tbe  satis- 
faction  of  nezual  dosiro.  In  most  uases  tho  fault  oan  bo  oreroomo  by  obser- 
ranoo  of  tho  routiuo  of  visitiog  tho  ulooet  at  mi>derately  frequent  intervala, 
that  is  to  Bar,  aftar  every  meal,  and  onco  or  twioo  during  the  ui^ht. 

De$truBtxveness  is  sometimus  au  iuipulsivc  outbroak  uf  Beraerkur  rage,  of 
whiob  DO  expUinatioD  oan  be  giTen,  and  against  which  8caroely  any  pre- 
oantioiis  an  Adoquiit« ;  but  more  often  it  ia  the  resouroe  of  Taoaity.    A  man 
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bas  a  certAm  amoimt  ol'  energj  to  ex:pend,  and  ttus  cncrgy  mil  find  egress 

in  8umc  mode  of  autivit)*.  It'  no  useful  modo  of  activity  preBonts  itst-U'  or 
18  available,  it  wil]  lind  egrei«  in  twi8tiny  tliu  bultons  ufl'  Iuk  c»wt.  in  teiiring 
hia  clutlieK,  in  jnilling  thin;j:R  to  y>iece«,  and  m  fnrth.  Tho  remedy  is  olivioun. 
He  ehonld  be  foimd  eomethiug  lo  do.  If  he  is  ti>o  demented  to  undertake 
auy  luorc  iutolligeut  oocii{.mtion  than  that  uf  tdmng,  hu  sbould  bo  given 
newBpapera  to  tear. 

Mechanicat  restraini  i«  jiractitjilly  never  used  in  institutionH  specially 
devnted  to  thc  treatment  of  inRanity,  althonjih  tbe  imbecile  ward3  of  wi)rk- 
houses  are  not  cousidered  proporlj  eqiupped  without  a  8U|)ply  of  alrait 
NVttiatcoats  and  oC  bucklcd  sheets  Ibr  fastening  Irouljlesniui;  palienLs  down  in 
bed.  Wmie  reuLmint  to  tbe  e.vtent  whiuh  LhiH  pnivirtion  uf  iijiplianctsH 
iuipliea  is  never  requirBd,  and  is  iniproper,  it  is  a  question  whother  the  total 
abolition  of  uiechanical  re&troint  is  not  an  unnece83ary  and  uu  uudesiiable 
sacrilicc  to  convcntion  and  aentitiieiit.  Ccrtainly  meobanical  reatraint 
sliould  never  be  employed,  and  sliould  \ns  rendered  dlegal  ctulside  of  lunatic 
ttBybuuR;  but  with  the  umial  loj^ioof  that  bi\v,  which  its  pr<.)fe.'is*irs  aru  fond 
of  describing  aa  the  perfeeLion  i.>f  enuimoo  aense,  the  use  of  uieohuuical 
restraint,  in  the  last  resort,  in  placoB  in  which  its  U8e  issnrronmled  hy  every 
imagioable  safeguard,  ia  pounced  npon,  diaciiuntenanced,  and  coneidered 
disrepu tablo ;  while  ite  use  by  pcrsona  who  aje  very  inoompetcnt  judges  of 
its  uece8aity  or  deBirability  aa  a  frequent  nituins  of  control  iu  cases  in  which 
it  is  noither  nuctiSHary  nor  deainible,  in  not  forbidden  in  private  hou»eH  or  iu 
vvorkhousea. 

While  the  caees  in  whioh  the  use  of  mcchanioal  restraint  is  ponnisaible 
aro  imdoubtedly  vcry  few,  thore  is  a  amall  reaidue  iu  which  it  is  somctimes 
of  service  and  even  very  Ijenefiuial.  A  patit^mt  will  somotunes  beg  to  be 
tied  (bmn  or  piit  in  a  »traight  WHiHtcoat  in  order  to  prevent  him  from 
giving  \vay  to  hi«  impulHo  tn  injnre  himsclf  or  others ;  and  in  such  a  caae 
the  ieeling  ol'  conlideucc  and  peace  that  ia  eu^eudered  by  the  reslruiut  is 
far  greater  thau  cau  \ni  aitained  by  ttie  kn(>wledge  «f  watchfuhios«  ou  the 
part  of  bis  attendants,  and  is  wen  \vorth  the  satirifice  of  a  principle  which, 
carried  to  exce8B,  is  but  a  sentiment.  Cases  of  \ory  persistent  masturbation 
aro  Bomotinica  impossiblc  to  control  by  any  but  mecbanieal  mcaos,  and  in  suoh 
oaees  the  mecbauical  restraint  is  certaiuly  a  Uias  evil  than  continual  atrug- 
gling  and  interferencc.  The  aanie  inay  be  said  of  (iases  of  very  [lersiatont 
8e]f-injury.  In  tliis,  aa  in  other  matters,  tliere  is  a  degree  of  fanaticiam 
whioh  19  unjustiliable  and  pemioioua.  Wliile  it  ifi  undoubted  that  the  uso 
of  niechauical  restraint  should  be  minimiaed  to  the  utuiost,  it  ia  a  uiistake  to 
suppostf  that  it  wtiuKl  be  an  unniixed  benctit  to  abolish  it  altogether. 

LITERATURE.— 1.  thc  Jviir>wl  (<f  Mcntal  Scimce  plioiild  be  coaRDlted  for  deUil«! 
Accfiunts  uf  rei'^i'Dt  ['nigrcriui  inTlici«;>ciiIiO!i,  t-ic.  2.  Yi\c.%Tvviz'»  Didioiutr^cfPs^cftoIagieitl 
MfHidnr.  S.  Tr-Tt  hntd-ii,  CumsTON,  CAMrriELL,  CLARK,  MACrBKBSOK,  Bkvah  Lbw18.  4. 
For  literature  »lealintc  vith  Pathology,  see  )>.  321. 
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AMATOmcAL  AM>  Phtsiological  Considerations. — It  ia  of  iinporlanco  in 
the  8tudy  of  diseases  of  the  intestine  to  have  a  olear  knovcledge  of  the 
development  of  the  intcstioal  tract.  At  an  early  stage  of  the  human 
ombrjo,  while  the  threc  lavors  of  the  epi-,  meso-,  and  h^poblnat  stili 
remuiu  dislinct,  and  the  neunil  caual  aud  uotocbonl  are  iu  tlie  procesa  of 
formatioo,  the  fonvard  growth  and  over-folding  of  the  tnmobUutic  lajera 
immediatelj  in  front  of  the  anteiior  end  of  tho  neural  fjjoo%'e,  fonn  the  hoad 
of  the  cmbrjo  in  which  the  hliud  fore  gut  appeuiB,  wbilo  at  a  slightly  latcr 
period  a  protrusion  from  the  poetcrior  bliud  end  of  the  groove  curvoa  down- 
wards  and  farwards  to  form  tbe  hiiitl  ^t. 

Coineident  with  the  formatton  of  the  fore  and  hind  gut,  the  lateml 
aulci.  aa  tbey  dip  dou-n.  mark  off  tbe  body  cavity  of  the  embryo  from  the 
ruftt  of  the  blaatoderm  to  form  the  niiddle  piut  of  the  alimeutjiry  cimal, 
vilich  for  a  time  remainH  open,  and  tlien  gTudiiaUy  becomes  pincbed  off 
from  the  yolk  sac,  Later,  by  invagination  of  the  cpiblaat  aotoriorlj  and 
poeteriorly,  the  mouth  uiid  anus  are  formed. 

The  fuithcr  duvolopmcnt  of  the  pharynx.  (i>.8ophagu8,  und  stomacb 
coutiuuu,  vrhilo  thu  iuttmtine  stili  retaina  u  couuection  with  tbe  joUc  suc  tiy 
ite  duct.  This  gradually  bocomes  constricted  by  ingrovrth  from  tho  sides, 
lemaining  for  some  time  as  tbe  omphalo-meeenterio  or  ritollino  duct,  the 
ranuui  of  which  in  iift<;r-lif<;  are  ropresented  by  the  i>eniuui('nt  C)catrix 
Imovrn  u  the  umbilicnn.  It  thuH  bap^jciiH  tluit  the  wholti  of  ihe  inU«tine, 
witfa  tbe  exceptiou  of  the  invaginatlona  of  epiblastic  tiivue  from  witliout  to 
form  tbe  mouth  and  pharynx  and  onna,  ia  formed  from  bTpoblast.  The 
organa  of  aecrotion  which  diacliargu  their  contenU  Into  tlio  inteetino  (liror. 
gul-bUdditf  and  ita  biliury  duot«.  {Ancivas,  giutrio  and  iutoatinal  glanda. 
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etc.)  arcdcveloped  round  tubular  estensitma  frtiiii  tli«  iiit^stiual  tract,  and 
are  also  hjpoblsLBtio  structureB,  with  their  oxcretory  ducta  linod  \>j  epithelium 
of  hj^poblflstic  origiu.  The  mesenteij  and  peritoneum  are  developed  from 
mesobliist.  It  is  of  iuterest  in  thia  couuection  to  uotc  timt  luoat  primary 
malij^niint  di«e_aa«8  of  tlie  inteHLine  coniiinniie  in  Llie  glaudukr  structures, 
and  are  of  hj^ioblastic  orij^in  and  of  a  canctrous  naturo,  aud  tlmt  primary 
tuinours  of  the  periLoueimi  are  suitouiatous  in  btructure. 

jVntttoiuically  the  intcatine.  about  2G  feet  in  lengLh,  is  divided  into  large 
and  small,  tlie  former  beiug  one-iiftb  the  leugth  of  tho  luttor,  biit  in 
diameter  twic3e  ae  groat.  The  Boiall  intcstine  is  arbitrarily  divided  into 
threo  portions.  the  lirst  10  or  12  inches,  below  the  pyIorii9,  being  known  as 
the  duodeaum,  the  upper  two-fiftl»3  of  the  rcmaindcr  the  jcjunum,  uud  the 
lower  three-fifths  the  ileum.  The  duodeuuiii  is,  except  when  iium^liutelj 
fuljacent  to  the  pylnnia,  practie;dly  fixed,  while  the  jejuuum  and  ileuui  are 
fr6ely  niovable  by  virtiie  of  their  being  possessed  of  a  ine8entery.  The  large 
intestiae,  eommeuciug  at  the  lo\ver  end  of  the  ileum,  is  divided  into  the 
Diecuin,  to  which  the  rudimentary  veruiiform  appendis  is  connected,  the 
ascending,  transverso  and  desccnding  colon,  the  sigmoid  flesure,  and  the 
rcctuui.  The  caciim  ia  ihat  part  of  the  large  iutestine  which,  bliud  at  its 
lower  end,  lina  bt:low  the  level  of  tlie  ileu-enxjil  valve,  and,  uulike  auy  other 
part  of  the  iutesline,  ia  entirely  covered  hy  peritoneum.  Thp  sigmoid,  the 
ascending  and  the  descending  colon  have  normally  no  me8entery,  and  are 
more  or  lesa  fixe<l,  but  tbo  sigmoid  flexurc,  though  U8unlly  sitiiated  in  the  left 
iliac  regiou,  is  capable  of  uxtenaive  laovement  witlun  the  abdoniiual  cavity. 
a  fact  of  considurable  clinit;al  importiiuce.  The  structure  of  tiits  small 
inieatine,  8pe;ikiug  generally,  ia  t  ha  same  throughout  its  length.  It  hns  a 
aerous  coat,  n  muscular,  a  Bubraucous  and  a  mncous  layer.  The  serons  coat 
eutirely  Burroimds  the  iutealiue,  except  at  the  meseuteric  attachment. 
The  duodenum  is  but  j>artly  Burronn<3ed,  and  tlie  me8entery  of  the  colnn, 
and  npper  part  of  the  reotum,  contains  numeroua  little  pi-ojections  enclosiug 
fat,  and  known  as  apjiendiijea  epiploicse.  The  mnscular  coat  is  dispoacd  in 
two  layer8,  au  cxtcrual  lougitudiual  aud  au  iuterual  circular.  lu  the  amall 
iuteeliue  tbe  din])ositioii  uf  the  lougiLu<b'nul  i;oiit  ia  uniform,  but  in  the  large 
intentine  it  is  bo  nrranged  as  to  conatitute  three  well-marked  longitutlinal 
bands.  The  submucoua  cojit  is  a  layer  of  areolar  tissue  between  the 
muscular  and  mucous  coats.  The  mucous  membrane  ia  liucd  throughout 
with  columnar  epithelium,  and  contains  the  various  at-cretiug  and  abeorbing 
8truL'tun?a  nec&saary  to  digestion  and  aliaorjition.  Ita  Huperficial  area  ia 
greatly  increased  by  the  presence,  from  immediately  below  the  opening  of 
the  bile  and  pancreatic  duct,  of  the  valvulic  conniventeH.  The.-«  aro  very 
Dumerous,  high  in  the  jejimum,  but  fade  graduaUy  until  they  diaappear 
towardH  the  lower  part  of  tbe  ileum.  The  intestinal  villi  on  and  between 
the  valvula^  cjonniventos  are  in  stnicturo  similar  to  the  mucous  membrane 
itself.  They  are  covered  with  columnor  epithelium,  and  below  ihis  a 
basemcat  membrane  is  found.  In  their  atructure  aUo  are  iucluded  the 
lacteals,  blood-vesaels,  aud  nervea,  w]iit;h  are  aupporteil  by  a  loose  network 
of  lymphoid  tisaue^  with  a  few  muscular  fibres,  The  glande  of  tho  mucous 
membrane  are  Lieberktthn'8,  Brunners,  reyer's  patches,  and  8olitary  glands, 
•vvhich  are  known  in  the  lai^e  intestine  as  lymphoid  folliclea.  Brunnor'8 
glanda  oceur  in  the  duodenum  ouly,  aud  are  brauched  tubular  glands 
ideutical  with  the  pylorii;  glands  of  the  stomach.  TIiey  lie  in  the  aub- 
mucouB  coat,  and  their  ducta  pierco  the  mucosa.  Lieberkulm'8  glands  are 
aimp!y  tubular  or  test-tube  like  glands.  They  occur  throughout  the  length 
of  the  inteetine,  but  are  more  numeroua  in  the  lai^e  than  in  the  amall 
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intestine.  They  are  liutM  with  a  low,  cylinilrical  epithi^Uum  betwGoii 
which  aro  Duuieromi  golili^l  ix\h,  ihvaa  iHtiug  more  nuuieniuH  in  the  <^lands 
of  tlie  large  inte8lui&  Liftberkiihn'«,  tind  to  a  less  estent  Brunner'«  glands, 
eecrete  the  siiocus  eDtericus.  The  8oUuiry  gLmds  are  found  throuj^hont  Ihe 
large  and  smatl  inteatuie,  and  in  aH  parta  ot  their  oircumfercuce.  They  are 
the  sue  ot'  millot  »eedd,  and  coiisiat  of  lymplioid  tiasue.  Feyer's  {Kitchcs  uro 
cdllectious  of  tlie  above  Iytiiphuid  nmlule.s  arranged  lo^ther  in  grou[)«,  of  an 
oblong  outline.  They  vary  in  length  froni  ono  to  throe  or  four  inchcs.  are 
most  numerous  in  the  lovrer  purt  of  the  ileuiu,  are  not  found  bclow  the 
ileo-csecal  valve,  aud  mrL4y  occur  na  high  os  the  iipper  part  of  the  jejuuuui. 
They  are  situated  opposito  to  the  meaeuteric  attiichment,  and  their  loug 
axi8  corre8p<inds  to  the  long  hiir  of  the  inteHline.  These  patches  are  best 
marked  in  yo»th,  and  after  middle  age  begin  to  atrophv,  and  in  old  Jige  are 
eeoa  frequcntly  0Dly  as  pigmcutary  mscolorationH  of  the  mucous  membrane. 
Typhoid  ulcc^ra  aru  the  reault  of  their  dcstructiou.  The  arterial  blood-mipplv 
to  the  intestine  ia  for  tlie  mout  part  derived  from  the  me^entehc  arteries, 
but  tfac  duodenum  is  aleo  supplied  by  severni  othcr  branches,  uotably  from 
the  ga«tro-dumlenal.  Ttie  bninclies  of  the  meeenteric  artery  run  trAn8vcrBe1y 
l>elow  the  seroua  coat,  then  perfnrate  the  muscular  cont,  and  form  a  cloee 
network  in  the  aubraucosa,  which  pvm  off  branchea  freely  to  the  vaacnlar 
mucous  membrane.  Each  villus  is  aupplicd  by  au  artcry  which  enters  it 
exceulricaUy.  In  thu  »mali  iutesline  the  vcina  accomjjany  the  artc-ries, 
but  in  the  large  intestine  the  arteries  form  a  meahwork  in  the  mucous 
meml)Tane,  and  the  veins  retum  the  b1oo<i  in  a  manner  sirailar  to  the  blood- 
TeaselB  of  the  mucous  membrano  of  the  stomoch.  AnatomicaUy  the  anaa- 
tomoeis  in  the  intestine  is  very  free.  In  dise^ise  it  would  appear  that  under 
oertain  conditions  the  plugging  of  even  a  coiuiiderable  branch  by,  aay,  a 
oancorous  growth  invading  the  Teesel,  c&n  producc  an  annolar  gangrene  of 
the  intestine.  The  lymphatica  or  Lacteals  of  the  intestine  commeuce  as  the 
Irmph  vcsBel  or  spuce  in  eoch  villus.  These  uuite  with  other  vcsaela  to 
ireely  pmvidn  tlie  niucouH  membrane  with  a  form  of  plexus  in  the  sub- 
mncouH  couU  Auother  plexns  exi^ts  between  the  muscular  coat8>  and  ttiese 
two  uniting  with  the  Iymphatic8  under  the  serous  ooats  on  the  mesentcric 
border  form  larger  vesaels,  which  empty  them»elves  into  the  mesenteric 
glands,  wbicli  again  diacharge  their  conteuts  into  tlie  thomcic  duct.  The 
nerres  of  the  intestine  are  derived  from  the  šolar  plexuB,  and  more  particu- 
larly  from  the  siiperior  and  inferior  mesenterio  pleius.  The  nerve«  aix-om- 
paDy  the  arteries,  porforate  tho  moscular  coat,  and  betvrccn  the  two  layera 
form  AurhachH  plesus,  and  in  the  mibmucouH  coat  Meiasner^s  pleius. 
Narrow  filaments  from  Aurbach'8  plexas  BUpply  the  muscular  coat,  and, 
from  MeiHsncr's  plexus  tilikmentfl  pase  into  the  mucous  membrane  and  the 
villi.  but  their  ultimate  terminatiou  is  doubtfuL  Tbo  šolar  plexua  from 
vrhioh  the  nerve  Hupply  of  the  intestine  is  durived  is  formed  by  the  greut 
r-  N  i  '  r  gatigUii  \vhich  receive  branchea  from  tho  nfilanrhnieji  and  vagnjs. 
r-  >n  of  the  vaj,'U8  norve  increanes  ]wri6taIaiB,  and  stimulation  of  the 

HpltuicIiuicH  inhibilB  uiovement  if  thu  blond  in  the  iutoatinal  vesaela  ts 
nonuiil,  but  if  the  blood  in  the  inteatinal  cupillaries  ia  venoua,  ibe  rovme 
oflfoct  oocure.  Tlie  Kplanchnie  ia  in  addition  the  vaso-motor  nerve  of  the 
intestine,  and  controU  thu  lai^est  vasculnr  areji  in  the  l'ody.  It  is  also  the 
aflčrent  6enAory  nerve.  l*nder  Digeatiou  and  MetjiltoliAm  the  phyHiological 
fuuetiaoH  of  the  variouH  alructuren  altove  enuint-ruted  iii  rcliition  tosecruLiou 
aud  digeiition  of  thiidH,  and  ai«oq>ttoa  of  digcNiivu  prtMlnctii,  are  discumed. 
Thero  the  digi»irt.ion  nf  proteids,  curbnhydniti»,  fat«.  ctc,.  by  th«  vurioos 
Jnicofl  and  their  en2yme»,  with  their  subBoquent  ulMorption  by  the  vcmcIb, 
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kctcols,  etc.,  of  the  emall  miid  largo  intestiDe,  is  dcscribcd.  InteBtiDoI 
tUgestion  is  most  active  in  the  aiimU  iiitusline,  unlega  perhaiH  tlin  jjrealer 
iu;tivity  of  hacteria  in  the  large  diuiinishes  the  diflerence.  Eecent  reaearohes 
on  absorplion  in  the  large  intestiue  are  of  some  importanc«  cUnically. 
Vftughan  Harlcy's  reciiut  work  on  tbia  subject  deaervea  Dotice.  Among 
other  couclusious  hased  ou  the  eKjierimeutal  removal  of  the  large  intestine, 
tha  foIlowing  occur : — 

(a)  Car^]iydrate8  are  abaorbed  eqnaUy  vreli  with  or  vrithout  the 
presence  of  the  large  inteatine. 

(b)  Proleids  are  iiiarkedly  iufltienced,  10  por  cent  less  absorptioa  occurring 
when  the  large  iuteKtin«  is  removed. 

(c)  Fata  are  BpUt  up  and  abeorbed  eqnaUy  well  \vith  or  without  the 
large  intestinc 

{d)  Tho  foecs  are  greatly  increased  in  quantity  (Uve  times).  This  ia 
princiiMilly  due  to  tlie  increased  (inHntity  of  \vater,  that  ia  to  8ay,  a  large 
ciuantity  of  water  is  abaorbpd  in  tho  htrge  intestine. 

(tf)  Urobilin  ia  not  dificovered  in  the  freces  after  the  large  intestine  ia 
removed.  Urobibn  is  the  product  of  the  Hjilitting  up  of  tht;  bile  pigmenta 
in  the  large  inteatine  by  putrefaotive  action,  probably  chiefly  bacterial. 
Under  normal  conditiona  urobilin  esists  in  the  largc  inteatine,  the  ffl&cea, 
and  the  urine,  uud  is  recoguised  by  giviug  a  deep  piuk  reaction  with  a 
concentratt^d  sobitinn  of  i)erchIorido  of  mercuTy.  Kxce8sive  iucreaae  in  the 
urine  and  fiuces  indicatea  either  an  ubnomuil  aeeretiou  of  bile,  or  increased 
ptttrefactive  action  in  the  intestine.  Thua  we  expcct  to  find  in  diarrhoea 
of  a  aeptic  uaturc  an  increaae  of  this  aubstauce  in  the  urine. 


Bactkiiu  of  the  Intestinal  Tract 

"Hefore  birth  the  intestinal  tract  ia  aterile.  The  mefonium  for  three  to 
seven  hours  is  frce  fi-om  bactcria,  or  at  the  most  a  few  cooci  are  obtainable. 
In  a  few  hours  bacteria  muke  ibeir  appearauce  in  abundauce,  and  through- 
out  lif(3  tho  intestinal  tract  trnin  ninuth  to  anim  abounds  in  iuuumerablc 
varietiea.  It  may  be  aaid  at  ouce  that  attenipta  to  isolate  and  cl.'iasify  the 
utoria  found  in  the  intestine  are  most  incompleto,  for  the  bisk  ia  lien-uleau, 

The  Jidie  of  liacttna  in  Jleallh. — Bacteria  or  spores  are  introduccd  into 
tbe  Btomach  at  every  act  f)f  deglutition.  ilauy  are  de8troyed,  aome  are 
aerobic,  and  by  being  deprived  of  oxyge-n,  die  ;  othera  aro  de8troye(l  by  the 
hydrochloric  acid  of  the  stomach,  which  is  a  germicide,  while  othera  find  no 
suitable  pabulum  for  their  nutrition  and  growth,  By  the  germicidal  action 
of  tlie  hydnM:ldoric  acid  of  the  gastric  juicte  the  furniatiou  of  deconiitoaliig 
products  and  other  disturbancoa  produced  in  the  normal  cioursp  of  digeation  ie 
prevented.  The  comma  bacillus  of  cholcra  is  readily  de8troyed  by  the  gastric 
juice,  as  is  also  the  bacUlua  of  aplcnic  fever,  though  its  aporcs  are  unatfected. 
Many  jM-thogeiuc  bacteria  are  unharuied  by  the  gastric  juice,  e.ff.  tubercie 
bacilli.  It  is  a  noteworthy  fact  tliat  tho  avenige  amount  of  hydrochloric 
acid  found  in  the  gastric  juice  practically  coincides  with  the  amount  ro(|uired 
to  kili  ex  peri  men  tally  most  fermentative  and  mauy  pathogenic  bacteria. 

The  Action  of  Bacteria  ojt  2)i(jestiun. — In  the  uormul  atate  of  the  intes- 
tinal tract  bacteria  aid  the  various  setretiona  and  tlieir  enzjTues,  but  to  what 
extent  is  doubtfuL  Growth  and  normal  nutrition  can  go  on  nithout  the 
preaence  or  asaistance  of  Ijacteria,  as  has  been  pi-oved  experimentally  by 
placiug  newly-bora  animala  in  sterile  media  and  feeding  thcm  on  steriliscd 
food,  when  they  gronv  and  thrive  as  8atisfactorily  as  under  tlielr  uaual 
oondiliona.     In  the  stomach,  on  account  of  the  action  of  hydroc)doric  acid. 
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UlUe  digcstion  by  bacterial  acCiou  Uikes  pluce.  In  Llie  early  Btages  of 
gaatric  digusLion,  before  tJie  liytlrot:liloric  at;icJ  is  fxilly  active,  carbohjorateB 
uodergo,  to  a  sUght  eictent,  lactic  acid  fermentatiou,  but  proteids  aod  Tate 
are  not  attacked  to  any  extent,  if  at  aUL  In  thc  intestiue  tbc  Uclcriol  aclion 
ia  more  vigoroua.  The  leas  acid  reaction  of  the  intcstinal  conteuta  favoura 
this,  but  it  is  alfio  auppoaed  that  or<^nie  acids  are  set  free  by  the  action  of 
boctena  on  ciirbohydrat«8,  and  that  theee  acids  to  some  extent  inhibit 
bacterial  action  on  the  putrefuction  of  proteida  A  condition  favourablc  to 
their  activity  and  ono  antagonistic  ap))car  therefore  to  go  on  aiilc  by  aide. 
Proteids  in  tbe  iuteHtiue  are  tirat  alowly  dissolved  and  couverted  iulo 
albumiDoaes  and  peptone;  tben  thesc  along  with  the  tyro8in  of  tijptic 
digeetion  are  broken  up  into  varions  aromatic  compounds,  such  as  indol, 
pkatol,  aud  akuto-carbonic  acid  by  bacterial  action.  Carbohydratee  are 
afl"wted  uarlier  thau  proteids.  Starcb  is  practicaUy  decompoeed  into  BUgar, 
antl  Kiigar  alrea*ly  canverte<l  ifl  further  det^nipofled  into  lactic.  butyTic,  and 
suctinic  acids.  What  changc  is  affected  on  cellulose  during  digestion  is 
entirelv  by  bacterial  action,  or,  otherwise  atated,  i>acteria  are  the  only  agenta 
whicli  alter  oellulose.  On  fat«  under  nonnal  conditions  little  action  is 
produoed  by  bacterial  action,  but  in  tbe  abeenco  of  bile  or  pancreatic  juico 
they  are  convertcd  iuto  fatty  acids,  wbicb  pasa  out  of  the  body  uuabsorbed 
in  the  iitxc». 

The  Rclf  ttf  Bacleria  in  Dismse. — Pathogenic  bocteria  may  be  introdnced 
into  tbe  intestine  and  directly  cauee  epecific  diaeaee  (typhoid,  lubercle, 
etc)  or  those  already  existing  in  tbo  intestinc  may,  under  altcred 
conditions  of  nutritiou,  multiply  aud  be  converted  froiu  Baprophytic  iuto 
jiathogeuic  organisma.  The  exact  conditiona  under  whic}i  B(iprophytic 
bacteria  become  jMitliojienic  are  very  imperfectlv  understoo:!,  but  it  \vould 
aeeui  as  if  a  simplc  abrasion  of  the  mucous  membrane,  the  presenco  of 
enteritis,  defcctive  cireulution,  local  or  more  general,  and  e%'ett  a  Umered 
condition  of  the  body,  in  sufficient  to  allow  of  tliis  change.  As  illustrationa 
vre  iuay  niention  that  in  souie  cases  of  appendicitis  the  inilammation  is 
produce<l  by  thc  entrancc  of  tho  bacilloa  coli  iuto  the  mucous  membrane 
erodcd  by  au  enterolitli  or  other  uause  ;  or  casea  of  uncompUcated  euteritifl 
from  a  mechanical  irritant  are  fnlIowed  by  a  piitrid  diarrhoia  of  bacteiial 
origin.  The  intestinal  wall  in  its  bealtby  state  efl'ectively  resista  the  paseaee 
of  bocteria  through  it,  but  in  cortain  diacasod  conditions,  as,  for  cxampte, 
gangrene  follovving  strangulated  beruia,  peritouitis,  etc.,  bacteria  aro  able  to 
paas  tlirough  thu  \\aXi»,  aud  v^um  d(>Hnite  lesioua  iu  thc  intesLiual  wal]  itHelf 
aod  in  the  adjac^jut  peritoueum.  The  patbological  change«  foUowing  may 
reBult  eitbiT  by  dircct  uetion  of  the  bacteria  themaelves  or  by  thoir  toxina. 

Iu  thc  iutCHtiual  digestiou  of  proteids  the  putrcfactive  lutcilli  which 
produce  jmiaouous  nitrngenuuB  and  alkaloid  bases  knawn  a»  ptomainea  do 
not  flouriali  under  uormal  conditions,  and  conac<]uentiy  none  are  normalty 
present  in  the  int^aiino.  They  may  be,  however,  introdnced  through  the 
nedium  of  tuintcd  uioat,  cithcr  a.H  bacteria  capable  of  elaboratiug  Lheee 
haaes,  ur  as  ptoniaiues  already  elaburated. 

Authoritios  are  not  in  agreenient  aa  to  tho  period  of  produodon  of 
ptomaiiies  in  the  prooess  of  putrefaction,  some  holding  that  they  are  late, 
oihrrs  thftl  they  are  early  producta.  If  a  single  variuty  of  intestinal 
lNu:t«Tium  lH«'Oiuea  abuoruiaIly  lu^tive,  it  is  prebuble  Umt  others,  on  account 
of  the  altered  conditions  produced,  will  bocome  jiathogenic  aisa 

A  fow  uf  tho  more  tinportant  baotaria  foand  in  Uie  intestine  deserva  special 
Rttention.     I.  Uact«riamooUooinmuni*iapreieotixiboththesisa]l(uull*nr«uiie« 
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tine  in  health,  and  to  it  are  ascribed  Diany  af  the  useful  phygioloKioal  functions  of 
intestinal  bacUria,  Under  normal  conditioiis  it  is  sapi-onliytic,  but  undf  r  altrn^ 
oouditiuiui  of  nutritioti  o£  tim  inUistine  or  perha]»i  o(  tlie  b<Hly  tttiicni]))',  it. 
becomes  pathogcnic  aud  p]ayij  an  imporUuit  part  iu  Itic  cauaatiou  if  it  is  not  the 
loIeoaUM.-  of  uiaiiy  intestiual  diseoscsL  In  most  iiiflan]inatQry  nnd  suppurative 
oondi(ioii.t  of  the  int«Ktine  it  is  found  in  excess.  In  suppuration  of  the  galt- 
bladder  nnd  bil^  diK^t^t  it  htiR  a  ni08l  iinportant  piacf>,  nlito  in  Honie  varicties  of 
enleritis,  in  appendiciti«,  and  in  neritonitis,  vhother  llio  intf^stino  is  perforated  or 
not,  as  it  can  pasa  through  a  damaged  intestinal  wal]  and  produce  a  distinct 
variety  of  peritonitis.  In  typhoid  fever  the  colon  l>acillas  increases  enonnt)Usly, 
espe(;ia)ly  in  the  lar^  intestine,  and  its  resemblanoe  to  tlie  typhoid  Iiouillus 
rLHjuircs  spticial  cultivuliDiui  un  variouti  medla  and  discrimiualing  reaclious  to 
dititiuguish  one  from  tlic  othcr. 

S.  .St«phy!ococci  are  found  in  smail  nunibera  iu  tho  nonual  intestine,  but  in 
catarrh  of  tho  miicous  surface,  and  in  suppurativo  and  gangrenous  conditions  and 
other  diseaseti,  they  nuiUiply  vigorousl^. 

3.  Streptococci,  which  norniallv  exist  in  tho  bovel,  aro  virulent  in  diseased 
conditions  and  ahound  in  ali  inflamraationB  with  tibrons  esudations,  r.ff.  non- 
diphtheric  inHaniniations,  enteritis,  and  coHtis,  etc.  It.is  stated  that  streptococcus 
longas  in  thu  milk  uf  cuw4  sulTering  from  mastitis  produces  diai-rhcra  in  children, 
and  when  cxiM'rini«iil.illy  inJHi:!«)  into  animals. 

1.  HaciltuK  EntfritU  S}>oraij£iii-ii. — Kluin  iKolatfid  this  anaprr>bic  bacillus  in  epi- 
domic  diarrha>a,  of  wliich  niilk  was  suppos«-«!  t*>  !><■  Ihc  cause.  His  owu  and  further 
inveatiKatioas  by  othera  have  not  contirmed  thia  vj*'w,  but  rather  go  to  show  that 
the  bacillus  e^ist«  widety  in  nature,  in  tho  nonnal  intvatine,  in  nunual  dojectA, 
in  dy&ent<.'rj\  diarrhiric  stools,  ulcerati%o  colitls,  etc.  Oautner  in  18H.H  isolatod  a 
bacilluB  which  ho  cnlls  bacillus  outi^ritis  in  uvina  cases  of  meat  poisoning,  and 
another  bacillus  e%'idently  of  tho  sanic  group  has  lately  boen  i?olat<»d  iu  cases 
of  meat  poisoning.     Hoth  caused  intenso  hieniorr-liagic  eiiteritiR. 

5.  Bacillus  pyncyanpuR  is  Raid  to  cause  gastro-intostinal  catarrh,  and  to  be 
found  in  the  inte^ttinH  in  cases  of  infantile  atrophv- 

6.  The  bttcilli  af  typhoid  fever  aro  found  chieUy  in  Pejer'«  patchca  and  the 
8olitary  glands  beforo  tlie  at-age  of  necroais  and  suppuration,  when  they  to  a  Rreat 
czt«nt  diiMLppoar,  rcninining  nt  the  edge  of  the  typhciid  uktir  nnd  tn  the  l^'n)pnatic 
vessfln  and  the  mesentcric  glands.  It  is  probnnle  that  the  necroais  is  chiefly 
brou^ht  about  by  the  action  of  the  toxic  products  of  this  bacillus.  As  alroady 
montioiiod  Iho  colou  baciUus  iti  found  in  great  abundanc^u  in  couibination  with  tho 
typboid  baciUus. 

7.  llfidllus  of  dinbtheria  is  found  whenever  a  truo  pathogenic  membrane  forma 
in  the  inteiitinf>,  and  wherfi  the  dipbtheric  membrane  from  the  fauces  is  Rwallowed. 
It  ia  by  no  mcans  the  onl^  bacterium  present  in  diphtheric  membrane«,  bnt  ia 
»Bsociat«!  witli  atrept^Hzocci  chiefly. 

8.  Cholerus  spirillum  [vide  "Cholera,"  vol.  il.}. 

9.  Tuberclu  bAcilli  may  be  present  in  tho  intestine  and  fteces  in  the  absence  of 
tubcrculosis,  yet  their  prosence  in  the  hvces  in  the  absence  of  lung  disease  is  most 
suggostive,  cspocially  in  Busjiectcd  cases  of  pnnmry  tuluTL-ulosis  of  tho  intcstino 
in  cnildren  Ivtde  "Tuberoulosis  and  Intestinal  Tubcrcular  Uh-cfation  "). 

10.  Acitnomvcosit. — For  adescription  of  tho  actiuomyco8e.'j  or  ray  fungus  in  tho 
iotestino  vide  *' Actinomyco6is  and  Apiiendicitis." 

Malfohmations 

1.  (y  the  Duodenum. — Occur  as  duodenal  pouchea  or  occlufiion. 

DuotUiial  occlusion  ia  met  with  just  tiliove  Uie  entrauce  of  the  bile  duct 
into  tliB  duodenum.  It  iuHy  occur  as  a  completo  occlntdnn,  the  first  iw)rtion 
Darrowing  gmdunllj  bo  as  to  present  a  blind  end  ununited  to  the  »»ond 
jiortion,  exceptj,  possibly,  by  a  fibrous  band,  or  na  a  (Uaphmgni  complete  or 
perforated,  and  consisting  oF  structiires  aunilar  to  those  conipoaing  the 
iuteHtinal  walla.  A  auggested  nmthod  of  production  of  both  of  theae 
conditions  ia  that  a  kink  is  prodnced  above  the  bnd  when  the  hepatic 
diverticulum  buds  oftMVom  the  duodenum,  aud  udhesion  produces  permanent 
occlusiou.  The  sj-mptoms  i»roduced  are?  vouiitiiig,  which  ocx:ura  sooo  after 
birth,  and  the  vouiited  unitter  Ih  uot  biltt-slaiued.  Jaundioe  Ia  ue.ually 
absent,  muconeum  is  paseed,  and  the  howel8  niaj  be  moved  eeveral  tiuiea 
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artcr  birth-  Rapid  emauiiition  foUow8  and  dcfltb  take«  plačo  in  from  one  to 
eleven  da)'8,  the  tirne  varviug  wiih  the  degree  of  obstruction. 

Diiodenal  diverticula  ur  poucheaoccur  m  the  saiuc  aiiuation  as  occlumon, 
namely,  juet  above  the  hiliar)*  {>apilla.  The  ifoncht«  are  wide-m(iutlied,  aud 
their  waLla  consist  of  the  same  etmctures  as  the  intestinal  nralla.  As  u  rule 
tfaey  do  uDt  attiiin  to  any  great  size,  and  are  not  kDOWD  to  givo  rise  to  nny 
simptoma  unlesH,  as  haa  been  occaaionaI]y  reported,  giillstones  or  other 
'  )reign  IhkIic«  l)ecoine  arrested  in  thtin.  Tlies«  diverticula  appoar  to  he 
)nnected  with  the  hepatio  offeboot  in  inuch  the  same  way  as  Meckel'« 
diverticiUum  is  with  the  vitelline  duct.  They  appear  to  lie  relatod  to  an 
ermtio  Ibrm  of  devcloprneutal  activ'ity  at  thia  ])ortion  of  the  intcstine. 
Tht)  duo<)enuni  tiaa  abo  been  fotind  unattachud  to  or  occludcd  ncar  the 
py)oni8  at  its  upper  end,  aod  a  similar  defect  hae  been  noticed  near  tha 
jcjunum  at  its  lov>er  end. 

2.  Of  the  Small  /n/c4/tnr.— (a)  MfrKcl's  dirtrtknliim. — lu  early  fcetal 
life  the  intestine  eommuuicatea  wiLh  the  yolk  soc  by  the  vitelline  canal, 
and  a  peTsistence  of  thia  coiuiuimication  uiay  loavo  a  tnbular  oonoection 
lH>tween  tlie  nmbilicus  and  tho  inttistine.  Thia  may  bo  oectudcd  at  any 
p.trt  of  its  coiirse,  and  thia  mninant  of  f<Ftal  life  (met  with  in  aliout  2  per 
oent  of  bodiee  ©xaitiincd)  m  knovn  as  Mockera  diverticuhini.  U  the  tubo 
remains  open  at  ihc  uuibilicus.  it  forms  one  variety  of  fa^^al  fistula  (vide 
"  Int«stinal  Obstruction  "), 

{h)  MuHipie  dictrticula  of  the  small  intestine  are  Baid  to  have  their 
oh^n  in  protrusions  from  within,  tbe  reeult  of  dofectivo  resialance  of 
limited  areaa  of  the  intestinal  muacular  coat,  or  dragging  from  vithout,  the 
result  of  adhuBiona  due  to  congonital  peritonitis. 

(r)  Occlnsion  of  the  small  intestine  by  diaphragms  etretching  across  the 
lumen  occur  8ingly  as  a  rulo,  bnt  are  ooca8ionaUy  mutiple,  Tlieir  HtioI()gy 
bas  received  no  satiafactory  explauation,  but  it  bas  been  suggested  that 
Uiej  reeemble  the  siniilur  malfonuatious  iu  the  daodcnum,  and  arise  from 
eicees  of  the  atrophic  procesa  vvbich  rt-Hulta  in  the  oblitcratiou  of  the 
\*it*'lline  duct.  It  is  also  possible  that  intra-uterine  periLoniti«  may.  l)y  ihe 
fonuaiion  of  bands,  produce  the  saroe  reault.  Occlusion  of  the  siuall 
intestine  is  incompatible  witb  more  Ihan  u  fcw  days  of  life,  but  as  dia- 
tinguishing  aympLoai8  from  duodenal  ouclusion  vomitlui'  of  biliary  matter 
and  aMominal  distension  will  U8ua11y  lie  recf^iaed,  the  Litt«r  iu  proportion 
to  the  distance  of  the  obstruction  from  the  stomach  (see  also  "Gaatro- 
I&testiual  Disorders  of  Infancy,"  vol.  iv.). 

(For  malfonnations  of  tlie  colon  ride  "  Colon,"  voL  ii.) 

Enteritis 

D^niHon. — In  ita  Vrideat  aenne  enteritis  implies  in6ammAtion  of  any 
part  of  tbe  intestine  largo  or  small.  Tbis  generic  definition  ia,  however, 
by  common  usage,  restrict«d  bo  intiammatiou  of  the  small  inteatino.  The 
GonespoDding  infliiuimation  uf  ttie  largc  iiiu^tine  le  knowxi  as  oolitis,  and  is 
deHcrilHHl  uiitler  that  heading. 

KUolo^. — Ent«ritis  ia  caused  b)-  ooutact  of  an  irritant  of  suilieieut 
viralencfl  with  the  inteatinal  vrall.  It  may  alao  be  prodnciod  liy  au 
extension  of  intiaiumation  from  othtr  noighlKturing  Btmctures  or  organs, 
and  it  in  ihuu  known  as  Mocomlar)'  rnU-htia 

I*TfdUjH}sinff  CftuM*.  —  (a)  J9e/»i/i/y.  —  Feeble  and  redutM-nl  beallh, 
pnrticuhirly  in  verv  old  or  very  young  ]nj<»ple.  prodispose«  to  euleriliii. 

{h)  Aitt.—V\\\\\xei\  Butlt-r  far  morf?  fn:-<|uently  thnn  do  mlults.  Indeod 
u  mild  cutarrhal  enterius  ia  such  a  frequent  aocompaniuient  of  tbo  period  of 
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lactation  as  to  make,  it  probahle  that  tho  highly  activo  dlgeetive  tract  of 
early  childhood  is  speciaUj  eusoeptible  to  inUamniation.. 

(f)  SeoHon  and  Temperature. — AtmoHphcric  conditioiia  aud  environmcat 
esercise  u  uiai'ked  effect  ui>ou  tlie  prevaltuce  of  epidemic  enleritiacomiuoalj 
kuown  iw  Huininer  dbirrho-a.  The  third  qiiarter  of  the  year,  July,  Augiist, 
and  September,  hae  double  the  aumber  of  deathe  from  thia  cause  that  the 
combined  remaining  uine  mouths  of  the  yciir  havc  In  a  dry,  hot  suinmer 
and  autuuin  more  ca^eu  of  epidemic  euturitis  occur  tbau  in  a  cool  wet 
eeaaon.  It  is  more  prevalent  in  the  ill-venlibited  and  dirty  Btreets  of  large 
to\vnfi  than  in  raore  healthy  localities,  or  in  the  country.  The  facllities  for 
its  spre-ad  are  greutor  in  cro\vdcd  localities,  but  dirt,  the  wutit  of  sunshiue, 
and  frcsh  air  among  the  children,  and  other  circuiustaucea  favourable  to 
hact«rial  grovvth,  eirors  of  feeding,  spoiled  food,  and  iiiilk,  etc.,  are  ali 
powerfiil  factors  in  favour  of  its  occurrence. 

{d)  Exposure  to  cold  bas  tbe  same  relation  to  euteritis  aa  it  haa  to 
pleari8y  or  nephritia,  but  unolber  factor,  ntuiiely,  disordered  digestion  by 
producing  au  iut^stinal  Irritation,  uiay  aot  aa  a  more  direet  esciliug  cause. 

£xcitiTtg  Causes. — Theae  may  be  mechanical,  chcmical,  or  bacterial. 
Of  mechanical  cuusea  the  most  poteiit  aru  indigeslible  and  undigestctl  food. 
For  instance,  the  firm  coagulum  of  milk  may  cause  diarrha?a  in  children, 
unripe  fruit  UiO  freely  eaten,  fruit  conlaining  much  woody  fibre,  nuts, 
fruit-stoncs,  gallstoncs,  iutestinal  Nvorms,  elc  Among  chcmical  irritants 
capjible  of  cauaing  tinteritia  may  he  mentioueil  violent  purgativea  such  aa 
croton  oil ;  other  imtanl«  include  th«  cauatic  alkalies,  carbolic  acid,  araenic, 
corrogive  sublimate,  etc.  Under  tbia  hejiding  also  may  be  plac43d  the 
unaacertnincd  irritant  wbich  cauaes  cutcrltis  in  some  cascs  of  extensivo 
fiviperficial  burus. 

Ifactcrial  cauaes  of  enteritia  aasunie  a  moro  and  more  important  plftve  aa 
our  kiiowledge  increaaea.  The  exact  metbod  of  action  of  the  micro-organiBma 
is  as  yet  impcrfoctly  undcratood,  but  it  is  now  gcnerally  recognised  that  the 
l'>act€ria  norumlly  esiatiug  in  the  iutealiue  may,  under  certain  altered  aiatea 
of  nutrition  of  the  individual,  of  tho  intestine  itaelf.  or  of  ita  contenta,  b«x»me 
pathogenic,  or  that  one  species  of  bacterium,  beuoming  abnormaUy  active 
may  so  altcr  the  normal  equiLibrium  that  other  species  cnn  m«ltiply  and 
bocome  viruleut ;  or  bucteria  introduced  iuto  the  body  aud  couiiug  in 
coutaut  witli  the  intcHtino  may  ciiuse  inflamuiation. 

In  the  former  class  prol)ably  the  best  exainple  is  furniahed  by  the 
bacterium  coU  conimunia,  which,  iiormally  80pTophytic  and  useful  under 
healthy  conditions,  may  become  under  abnormal  conditions  pathogenic,  as,  for 
example,  nbove  the  site  of  a  atrangulation,  when  the  riisulting  ptritonitis  is 
due  to  this  organism  becoming  uuuBUaliy  vinilent  and  invading  tho  intes- 
tine after  its  vittiUty  aud  nutrition  have  been  lowered  by  strangiilation. 

In  the  second  class,  bact^-ria  introduccd  into  tho  atomach  and  intestine 
from  without,  the  medluin  is  almoBt  ahvayB  aame  form  of  foodstuff  wbich  is 
more  or  less  deoonipnscd,  aa,  for  eiample,  tinned,  prMen*ed,  and  potted  meat, 
tinned  lish,  putrefying  meat,  pork  moro  Crequently  than  other  kinds,  eour 
milk,  high  gauie,  oystcra,  etc.  In  this  cla^s  of  food  poisoniug  the  poison 
may  be  either  haL-tcrial  or  the  product  of  tbeiractiou,  which  i-eaults  in  the 
formati<jn  of  ptomaini«,  and  th«  ayniptoms  produced  are  known  »k  ptnmaine- 
poisoning  {\>idf-  "  Food,"  voL  iii.).  There  is  every  reason  to  believe  that  this 
is  due  to  a  poisonous  animal  alkaloid  formed,  it  is  generally  supposed,  in 
the  later  stages  of  putrefactinu  aud  not  to  hacteria  themselvea.  The  exaot 
alkaloid  bas  not  yet  been  isolHted,  but  a  substance  called  "aei^iu,"  cajjable 
of  producing  intense  heemorrhagic  enteritis,  bas  been  obtained  by  Bergmann 
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i'rom  decomposmf^  yeast,  and  Briegar  hos  aecured  nueriiie,  coaline,  and 
luiirodine,  which  clo3cly  reseinMcs  the  poi^on  of  uiushrooms — muscarine 
— from  deeonipoain^  moal.  Alkaloida,  reetsiubUng  curara  iii  their  action, 
bave  also  beeu  stijuirated  from  dt;coin{>o»ing  Beli.  A\\  of  the  alkaloida  tlius 
»ejjaruted  are  not  poisonoiis,  hut  8ome  are  estremelf  toxic.  Ali  toxic  onee 
cause  cntcritis,  cardiac  failiue.  and  paraljals  or  conv\ilaioQ&. 

In  epidemio  onteritia  (summer  diajrTh(i'.a  of  cliildreu)  it  ia  probable  that 
no  ODO  ljact«riutu  but  uiHny  are  the  potent  faclurs  in  ita  cauBatiou. 
Attempts  have  l)Ben  nnule  to  cla98ify  caaea  accordinjf  to  the  bacteria  found 
in  the  stools,  but  such  a  clasditicatiou  is,  for  tho  preseut  al  least,  impractic- 
alile.  Klein  scparatcd  from  theatooLs  iu  au  outbreak  of  ententis  a  bacilliis 
vrhiob  hc  called  bacUliu  enteridltia  BiHiragenes,  Imt  lie  and  others,  hy  sub- 
ae^juiiut  iuvestjgations,  have  failed  to  provo  this  anaorobic  organiain  to  lie 
the  apecific  liocterium  of  this  disease. 

A  break  in  continuity  of  the  intestinal  mucoiis  membrane  favours  the 
entrance  of  bocterium  coli,  uud  euteritJH,  with  Biibsequeut  ulccratiou,  ia 
likely  to  Hiii>erveoe,  as  exem])liti(xl  iu  eome  cases  of  traumalic  ap^fendicitis, 
or  intoetinal  cauuer  or  intestinal  obstructiou  whčn  the  intcstiuc  at  and  above 
the  Icsiou  iH  frequent1y  inllamed  and  ulccratoil,  and  inar  be  gangrenous  as  a 
rtsult  of  bactorial  infection  of  the  domaged  Intestinal  walls  {vide  yost 
"  llacteria  of  the  Intestine"). 

PalkologUai  Anatomi/. — The  snperficial  nmcous  membrane,  is  in  mild 
cascs  the  aite  of  inflammatiuu,  btiL  in  mure  severe  forma  iutlammation 
exteudB  to  the  submucoua  criat.  The  initial  lesion  a]iiiearB  aa  a  ditruae 
rudnusa  of  the  mucous  membrane,  and  the  exudation  of  intlammatory 
producte  cauaea  tedcnia  and  tumefaction.  The  surface  of  the  indamed 
mucous  membrane  U  usually  cualed  with  a  tenacious  layčr  of  mucus,  ofteu 
blooil-stained.  IdeWrkiihn'8  follide«,  Peyer'8  jiatcbea.  and  the  »olit«ry 
glands  are  snollen  and  prominent ;  their  ducts  become  obliterated,  suiall 
oroBions  or  catarrhal  ulcera  develop,  and,  if  the  inllammatiou  ia  severe. 
luL-morrhage  into  and  undcr  Ihe  niucoua  membrane  takea  plače.  Unleas  the 
čase  beuomos  chronic  or  the  inHainmation  l>e  very  acute,  the  muscular  and 
serous  coals  are  slightly,  if  at  alt,  alfected.  If,  howover,  the  čase  becomes 
chroDJc,  the  inflammatory  producte  develop  into  Dew  counoctive  tissuo,  the 
glandular  elementa  are  tu  a  gruat  eitent  ile8troyed,  the  muscular  and  eerous 
coiita  become  inTolve<l,  the  intestinal  wall  is  inHltrated  by  the  produets  of 
chronic  inthuuination,  tbe  mucous  membrane  at  the  aame  tirne  shows  con- 
siderable  erosion,  and  by  sloughing  of  the  glandular  elementa,  consequeut 
on  tension  produced  by  plug^ing  of  their  ducta,  catarrhal  ulcers  are  formed. 
The  Hucretivo  and  muinular  fnnctJona  boc^jme  tbftn  |)ermaneDtly  damaged. 
In  certain  caaes  fiirther  mii^liiet'  may  follow ;  localised  absceascs  may  form  and 
broak  into  the  bowel,  or  gan;^n:ne,  with  {H^rforationa  of  tho  bowel,  may  reeult. 

Kutoritis  rarcly  ufTeeUi  auy  considi^rable  leugth  of  the  small  iutestine ; 
U8uaUy  a  few  yanl8  on]y  are  involved.  Tlie  colon  is  more  frequently  alTected 
tlmn  othor  regions,  and  the  jejunum  probably  lesa  frequcnt)y  than  any 
olher  part. 

Simptom*. — The  HymptomB  of  acute  inteslinal  catArrh  vury  greatly  in 
•everity,  nud  Ui  a  large  extent  in  oocordam-t*  with  ihe  cause.  An  acute 
Srritant,  ltki<  rarltolic  acid  or  a  caustio  alkali,  will  produc«  a  more  acute 
diarrhn>a  than  ttiat  due  to  a  aimple  meohanical  irritanl.  As  a  rule, 
the  vurlieat  symptom,  as  iu  most  fobrile  affcctioDs,  is  cbilUneas.  A 
feeling  of  uneaniUBas  iu  the  abdomen,  fnllowed  by  colicky  puius,  nauaea, 
ftod  hifw  of  iipjn<tiu«.  an<  ciimplained  of  oarly.  The  nausea  xai\y  bo  follovcd 
by  vomitiug  and  hicuough.     The  tongue  is  dry  and  ooatod,  the  c^jTesaion 
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is  aniious,  and  the  face  piuched ;  thirst  is  complainoti  of,  dkrrhoea  soon 
comnieacca,  the  stools  btiug  at  tirst  scmi-8oUd  and  gruel-like,  but  lat«r 
watery,  acid,  aud  sealdiu^,  eontaiiiiu^  morti  or  Icas  luucus  ia  accordance 
with  the  Hite  of  the  enteritia;  the  liigher  in  tlie  iuteHliiie  the  loss  the 
mucus  in  tbe  stools,  (A  stool  almost  wholly  composed  of  nincus  mav  with 
a  fair  degree  of  certainty  be  said  to  have  its  origin  belovv  the  eplenic  HeKiire 
of  the  colou,  vide  "  Faajes,"  vmL  iiL)  The  stools  are  usuaUy  nuuieroua,  and 
often  becouie  f<i*tid,  eitlier  frtim  dw:oiin>OKition  iu  the  Juteatiue  hy  baetorial 
action  or  from  tcniparary  arrost  of  tho  hiliarv  s^retion,  The  eoluiir  may 
be  green  from  biliverdin  staining,  especially  in  children,  but  as  a  nile  tho 
cvacuiitioas  rcmain  clcar  aud  \vatcry,  consistiog  of  unabsorbed  intestiual 
eontenta — epithelium,  mucua,  food  parllcles,  leucocytea,  othor  products  of 
intlamiiiation,  and  innumerable  l)acteria,  of  which  the  lwct«rimn  coli  sporea 
and  md-shaped  bacteria  are  the  chief.  In  proportion  to  the  amount  of 
fermentiition  goiug  on  in  tho  intesiine  there  will  bo  ahdominal  distcnsion, 
borborvgmi  aud  increased  ilatus  pii!«4ed  per  auuiu,  and  piilpitation  aud  cardiac 
diacomfort  inay  arl»e  froiu  upward  (.iis^ilacerueiil  of  Uie  diaiihraym.  Biarrhoea 
may  be  abseut  iu  iudammatiou  of  tbe  duodeuum  or  of  tbe  upper  part  of 
tbe  jfijunuui,  the  rtMiuiining  h*!aUhy  intentine  lHiUiw  abaorhiug  the  aurplus 
JUiid  I>ofore  it  reachea  the  rectum.  In  children  and  old  jiersons  more 
particularly  emaciation  may  be  mpid,  and  strength  qnickly  loetj  e8peciaUy 
if  the  diarrhoca  bo  profiise.  Uriuc  is  acanty  and  high-tM>loared.  The 
temperature  is  variable,  but  as  a  rule  is  not  higb.  Pulmouary  cedema  and 
cardiac  faibire  in  severe  caees  complicate  the  cliseaae,  and  oa:aaiouaUy 
epileptiform  comnalsiotis  supervene  towards  tbe  end.  In  aooordance  with 
the  canse  of  tho  entoritis  tho  fgTnptoms  noce8sarily  vary. 

The  sympU)ma  of  ptomaiiio-poifiuuing  call  for  special  notice.  At  a 
variable  interval,  an  hour  or  two,  or  as  long  as  t)iirty-Rix  lionrs,  after  eatJng 
tinned  salmon,  high  game,  ctc.  the  patient  compkina  of  a  fueling  of  nausea, 
restlesBness,  and  sickness.  Thia  is  Bpocdily  followcd  by  voniiting  and 
gradually  increaaiug  abdomiiud  paiu,  whieh  soon  beeomes  agonisiug.  MuB- 
cular  crauijiR  and  ulontc  sjMisms,  e8pecially  in  the  leg8.  add  ta  the  patient'B 
mi8ery,  and  soon  a  feeling  of  intense  prostratiou,  aocompanied  by  cold 
8weat3,  TiervouB  deproasion,  and  cardiac  faihire,  appears.  The  expreaBion  is 
ansious  aud  oven  terrified  ;  diarrhtta  uaually  supcrveuus  early,  is  profuse, 
water)',  (ift«u  fcrtid,  and  fiometim*«*  blooJy.  Intense  thirat  ia  nearly  alwaya 
complained  of,  the  pulse  is  quick  and  ainall,  the  urine  is  8canty,  and  the 
temperature  varies  frorn  100''  to  101^^  An  urticarial  or  erythematoua  raah 
is  not  uncommon.  If  the  dose  of  the  poiaon  haa  been  largo,  and  capeciaUy 
if  diarrlurJi  does  not  early  L-arry  ofT  !«uue  of  the  poison,  tbe  palieut  mtty 
lapae  into  a  atnte  of  nnconsciousness  and  coma.  The  pulae  becomea  quicker 
and  more  feeble,  and  cardiac  inliibition  becomcs  graduaUy  more  marked 
before  death. 

Tho  aeveritv  of  the  ajTuptoma  variea  not  ouIy  with  the  amount  of  tho 
poiaonous  dose  taken  or  elaborated  after  ingeation,  but  ilifferent  individiiala 
who  have  partakcn  of  the  same  meal  and  in  siniilar  ijuantities  are  not 
equally  aflectod.  Assuuiing  that  the  poLsou  ia  equally  difitribuU?d  in  the 
food,  pi^rsonal  idiosyncraay  must  enter  into  tbe  calculatiou;  but  there  are 
mauy  fallacjea 

The  fg^mptoms  begin  to  abate  at  a  variable  period  of  a  fRW  honrs  or 
day8,  but  in  any  cnse  convalescence  ia  elow. 

Epidemic  enteritia  of  chihlren,  otherndse  callcd  suraraer  diarrhtea,  or 
scptie  diarrhoca,  ia  churaeterlaed  l>y  tbe  audden  ou»et  of  vomiting  aud 
diarrbcea.     The  atoola — at  tirat  fret^uent,  oflenaive,  and  aolid — later  cod| 
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of  watery  serum,  mixed  wiLli  tlaky  inucua  Thiti  diseiisA  is  furtlter 
characterised,  on  account  of  tho  rapid  losa  of  tiuid  through  diarrho^a  aud 
Tomiting,  by  i-apid  emaciation,  inteDse  ttiirat,  aod  coUapsc,  whiuh  ma^  in  a 
aingle  day  nsult  in  deuth  (t*trfc  "  Gaatro-iuteatiuul  Diaeases  of  lufanc;  and 
Cholera  Nostrae"). 

JHagnosU. — A  hi8tx)ry  of  improper  feeding,  foUowed  hj"  colic,  nauaea, 
diairhcea,  rise  of  temperature,  aud  quickened  pulse,  Indicatee  tho  uature  of 
the  caao.  It  is,  however,  often  vcry  diilicult  to  dolerminti  tlu;  part  of  tho 
bowel  airecteil.  CaLarrli  of  the  duodeuuui  may  be  uwom|*anied  by  jaundi(;e, 
and  oft«n  is  by  gaatric  catarrh;  or  pain  IficJilisod  in  the  right  h3rpochon- 
driao  region  may  suggest  the  sit«.  Tho  diagnosis  of  inflammution  of  the 
jojunum  from  that  of  the  ileum  is  geneniUv  iui|>osaibk>.  The  dintiuclive 
[>oiiil»  betvceu  iuflaiumutiun  of  the  sniali  aud  lui-jre  iutttstiuB  uru  not  Tery 
dutiniU];  but  if  the  »toola  aro  grt!j'i8li-yelIo\v  and  not  niimerous,  and  are 
niixed  with  |iartially  digest«*!  food,  and  if  cohcky  palns  are  severe,  and  if  the 
urine  sliovs  a  burguudy-red  colour,  oa  the  addition  of  nitiic  acid,  aud  thifl 
peraistfl  after  boUiug.  indicating  the  presence  of  indican,  the  chancus  are  in 
favour  of  the  small  intestine  being  the  site  of  the  lesion. 

Core  should  alway8  be  eserciscd  in  dcciding  whcthcr  auy  given  čase  of 
iMit^riliK  ia  priuiarr  or  s(!t:ondar)' ;  that  is  to  Bay,  \v)ietlier  it  is  the  only  and 
priiiuir}'^  lesion,  or  whecher  it  is  but  a  ttymptom  of  aiiother  diaease  {vid* 
**  Infra-chrontc  and  Secondary  Enteritis  "). 

Frogmms. — Prognosis  is  as  a  rule  favourable.  The  majoritj  of  oases 
reoover  in  a  few  day8  after  tho  cauae  haa  bccn  removcd.  lu  the  oase  of 
ptoniainu-poiaoning  reoovery  os  a  rule  occure,  though  niaiiy  ctises  are  senous 
and  demand  investigation  by  the  local  authoritieB.  Epidemic  enteritis  of 
children  should  atways  bo  rcgarded  Bcriou8ly,  for  it  is  remarkable  that 
childreu  appan!utly  but  8Ughtly  iU  in  the  course  of  a  duy  or  two  lose  ground 
BO  rapidly  that  they  dic  beforo  ono  bas  almost  tirne  to  realise  that  any 
sehous  dangor  cxista. 

Treatmtnt. — Tho  most  itoportant  matter  in  the  trcatmcnt  of  ali  coses  of 
intestinal  catarrb  is  to  ascertaiu  its  cause  aud  so  deteruiinc  wht:tht!r  tlie 
reniedy  ahnuhl  U;  dirtx:tt!d  to  ihu  rumovid  of  an  irritant  or  to  »ubdiiing  the 
iTritiibility  of  the  intlaiued  niiicous  membrane.  Slight  cases  practicaUy 
cure  themselvos  ;  tho  diarrhtt-a  b^ing  salutaij  removes  the  irritant  natiirally. 
After  tliis,  restriction  in  diet  or  abstcntion  from  food  tcmporariIy,  aud 
perlrnjie  a  funuU  dose  of  opium  (pulv.  ipecac.  co.  gts.  v.  In  ao  udult)  miiy  be 
ull  that  is  ro<[tiirE*d.  If  the  cause  is  an  irrilant,  suuh  as  undigested  food,  a 
good  treatmeut  is  to  administer  a  dose  of  caetor  oil  with  8  to  15  mms.  of 
tr.  of  opium,  and  to  follow  tbls  by  a  furtber  doso  of  opium  (pulv.  ipecac. 
00.  grs.  v.,  and  roj)ettteii  as  net:eseary)  to  allay  peristalsis  aud  give  tho 
intestinee  resL  Having  removed  the  irritant,  if  the  s}'mptoma  stili  persist 
on  socount  of  resulting  InHammation,  or  having  detennined  that  the  oase 
is  one  of  enteritis  uot  caused  by  an  irritant  l}'ing  in  the  bowot  rccourse 
must  be  had  to  a  comhiuation  of  stidativea  aud  ostringenta  Mist.  creUe 
of  the  B.P.  finds  most  favour,  and  inay  Ite  given  ulone  or  in  ooiubination 
with  opium,  os  tho  mistura  cretoe  cum  opio  trith  kiuo  or  cat«cho  added. 
Cholk  acta  by  saponifying  the  ocid  fat«,  and  thus  removes  acid  irhtants,  at 
tbe  some  tirne  coatiug  the  ioflamed  mucous  membrane  with  a  proteclive  and 
aootfaing  oovering  in  a  sUuilar  inauner  to  the  heavy  insoluble  hismuth  ealts 
(bismuthi  trisnit.  grs.  x.,  pulv.  ipecac  co.  grs.  v.  4  ter  hor.)  whic)t  are  also 
TOj  useful  remedioH.  If  colicky  poins  are  severe,  uothing  givea  stich  Bpeedy 
and  satisfoctorj  relief  as  a  hyp<xleruiic  injoction  of  morphia,  aud  with  this 
may  be  combined  Lfae  applicatiou  of  wannth  in  tbe  form  of  fomentutiona 
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covered  by  a  wnterproof,  or  n  hot  ponltice  over  flannel  on  the  aMomen, 
either  to  be  chungcd  lrequently. 

If  the  casti  uuder  conaiderabion  is  ono  of  diarrhtta  from  eutin^ 
Bpoilt  food  or  decomiiosing  ineat,  a  dam  of  castor  oil  (5J.)  ghould  be 
administered ;  but  if  any  of  the  irritating  meal  remaine  in  the  stomach, 
it  Bbould  tirst  be  ejected  by  an  emetic.  Agonisin^  colic  and  muscular 
crainp  dcmaiid  a  h}']X>dcrmic  injcction  oC  uiorpbia,  and  a  stimulant  is 
r6quired  to  combut  the  rellBX  cardiac  ffiilure  aud  the  dejiressinjj  lu^tioii  of 
the  ptomaine  on  tho  nervons  sjeteni.  In  the  ciise  of  mushroom-poiBoning 
the  antidote  to  the  active  principle,  muscarine,  is  beUadoDua  or  alropine, 
and  this  ehould  be  givcu  in  10  or  15  mm.  doses  of  the  tinct.  belkdonnte, 
or  oue-bundredth  of  a  gi-ain  of  atropme  every  liour  until  dryne8H  of  the 
moutli  and  pupillary  dilatation  are  detec^ted.  In  enteritis,  the  result  of 
arseaical  poisoning,  if  there  is  reason  to  believe  that  the  araenic  haa  not 
already  beeu  abaorbed,  or  iu  other  \vords  if  the  čase  is  seeu  early,  ferric 
hydrate  should  at  once  be  freely  given ;  but  if  tlie  čase  is  seeu  late,  the 
enteritis  rosulting  can  oiily  be  treated  on  general  principles.  Ferric 
hydrate  can  be  readily  prepared  by  the  additiou  of  litj^uor  ammou.  fort. 
to  either  the  tr.  or  litjuor  ferri  perehlor.,  cai-e  being  taken  that  exce88  of 
ammonia  is  uot  present  before  driiiking. 

The  important  part  playcd  by  micro-organisms  in  inftny  coace  of 
enteritis  has  given  rise  to  a  usefui  method  of  treatnicut  whicb  cousists,  after 
tht^  iailial  adiuiniatratiou  nf  a  purgative,  in  thu  aduilniatration  of  one  or 
other  of  a  c\asa  of  drugs  knovvn  as  intestinal  antiseptics,  and  of  freqnent 
alteration  in  the  diet  By  means  of  the  drug  we  hope  to  inhibit  the  growth 
of  the  pathogcnic  bacteria,  and  by  alteration  of  the  diet  to  starvc  the  bac- 
teria  by  dtjpriviug  them  of  the  pabulum  ou  \vliicb  lliey  feutl  and  multiply. 
The  most  iisefnl  intestinal  antiseptics  are  Uie  prejiarations  of  mercury,  in 
the  form  of  either  liquor  hydrarg.  perehlor.,  hydrjirg.  cura  cretie,  or  calomeL 
Of  thesc,  liquor  hydrarg.  perehlor.  is  by  many  regarded  oa  the  best.  Calo- 
mel,  in  BpiDe  of  evidence  that  it  djnuni.shea  bucterial  putrefaction  in  the 
intestine,  aa  ahown  by  the  increased  anioiint  of  bile  pigment  in  the  ffecea, 
which  has  not  bcen  converted  into  tirobilin  in  the  large  intestino,  and  hy 
the  diminutiou  of  aromatic  snlphates  in  the  urine,  has  the  drawback  that  it 
octs  aa  a  purgative  parLly  by  infreaaing  the  Huw  of  bile,  aud  also  by  being 
an  irritimt,  but  it  is  often  apparently  uaeful.  The  aalicylic  acid  group  is 
escellent,  and  probabIy  &1I0I  is  preferable  to  8ftlicylic  acid  or  beta  naphthol 
or  8alicylate  of  bismnth.  Mercury  may  bo  adTantageoualy  combincd  with 
bisinuth  and  noda.  aa  in  th«  following  lur  an  aduJt : — 

R  IjqHor  hydrarg.  perehlor.  n^  xx. ;  eodaj  biearb.  bismuthi  aubnit.  fifi, 
gre.  v. ;  mucilagiuis,  q.s. ;  aqua  anethi,  šss.     Ft.  niist. 

Or,  if  salol  is  prefeired,  it  muy  be  given  to  au  aduJt  in  doaes  of  10  to  15 
grains,  nlone,  or  nith  earbouate  01-  salicylate  of  bianiuth.  Salol  haa  thia 
great  advantJige  in  enteritis,  tliat  it  pa*«ea  tbrough  the  atouiach  nnohanged 
and  breaka  up  in  the  intestine  into  8alieylic  acid  and  phenol.  liesorcin  in 
doses  of  2  to  5  grs,  is  sometimes  used  in  combination  witb  8alicylate  of 
bisnmth. 

^itb  regard  to  t!ie  second  part  of  tbia  method  of  treatnient,  viz. 
frecjuent  alteration  nf  diet,  if  tlie  child  is  bnttle-fed,  ordinary  milk  sbould 
at  once  be  stopped  and  recourse  had  to  sterile  milk.  If  this  is  unsatififactory, 
milk  should  be  rcplaced  by  animal  broilis,  auch  as  beef  or  veal  extn»cts 
prepared  at  hoiue,  or  given  in  the  form  of  Liebiga  extract,  or  similar  com- 
niertiial  prepjinitions,  witb  a  cjirbohvdrate,  e.rf,  ground  rice.  A  very  usefui 
form  of  bccf  tea  is  prepared  by  the  cold  method.     This  ia  prepared  by  adding 
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10  drops  of  diluto  hvdrocliloric  acid  to  half  a  ipound  of  linclj  mincod  l«eef 
aud  lialt'  a  pmt  of  cold  wiiC«r,  whicli  are  allon-ed  lu  uland  for  an  hour  aud 
are  theu  »trained  throngh  intislin.  The  desired  quantity  is  theii  pliuced  in 
a  cup  and  warmed  (not  boiled)  unlil  the  oolour  changee  to  the  browT]  of 
ordinary  beef  tea.  Theec  alternationa  of  diet  should,  in  the  event  of  the 
coutiuuation  of  ^nuptoms,  not  last  lougur  thau  tweiity-four  houre,  wheu 
furiher  changea  uiould  be  made  to  milk  again,  luilk  vrhe}-  uiLved  with 
white  of  egg  and  cream,  etc, 

Chronic  or  S<toi\dary  Catarrh — Stioloffj/. — (1)  Acute  priinary  catarrh 
may  becomo  chronic,  espcciull^  in  old  and  fecble  subjocts;  (2)  estcnsion 
of  inflouimation  from  struotiires  adjacent  to  the  intestiue ;  (3)  from  tuber- 
culoua  or  chronic  ulcemtion  of  llie  gut  (vide  "  U  Icers  of  the  Intestine  ") ;  (4) 
Tbe  reeult  of  portal  obstructiou,  hepotic  or  cardiac;  and  (5)  in  pya'iuia.eto. 
Morbid  Ajuitomy. — Thv  iiitcstiiml  umcoas  membrane  becomcs  thiekcned, 
fibrous,  eroded,  and  atudded  with  ulcera  The  blood-vessela  are  cougeated ; 
the  muscular  coat  is  generally,  to  some  extent  at  leaat,  hjpertrojthim],  and 
later  ia  rephiced  br  fibrous  tiasue.    The  gUnds  are  defitrojred,  their  ducte 

iing  in  the  firat  plače  blocked.  and  retention  cj-ats  fonii  l>efore  their  final 
ie«truction.     The  villi,  as  a  rule,  are  shrunken  and  utroplned. 

Stfmptom*. — The  acute  form  merges  into  the  chronic  groduallj;  the 
^'bodiljf  health  depa-ciatea;  the  complexion  becomes  muddj';  there  ia  peraistent 
diarrhtrji ;  apjtetite  ia  impaired ;  nausea  ia  preaeut ;  ansfiuia  and  lot«  of 
weight  follow,  and  abeorption  of  poiaoua  from  the  inleetinal  canal  catise 
listlesBnessand  h^pochondria.  Con8tipatioDalteniateswith  diarrho?Ji,  This 
form  of  enteritifi  is  more  U8uaUy  located  in  Ihe  liugo  Uian  iu  tho  small 
intestine.  l'ro^osifl  ia  bad,  for  thia  is  a  secondary  diaeaae,  oct-uiTiug  iu  the 
laler  stagee  of  Bri^ht'8  disease,  heart  diseaae,  clironic  pya'miu,  etc. 

Treaiment  ia  palliative ;  and  the  astringent  and  sedative  remediee  used 
in  acute  iutcetinal  catarrh  are  emplojed.  A  bland,  Gaxa\j  digested  food, 
wliich  yielda  but  little  reaidne,  ia  desirable.  Tomca,  such  as  qiiiniue 
and  iron,  if  there  ia  mxich  ana?iuia,  are  uaeful.  Change  of  ac-ene  with 
h^dropathic  Ireatment,  are  very  uscful  Kach  caae  of  chronic  entehtis  muat 
be  treated  more  on  the  principu  of  reinoval  or  amcliuratiou  of  its  original 

luaative  diaeaae  tlian  hy  the  adiuini»LratiaD  of  remediea  acliug  on  the 

itestinal  tract. 


Ulckbs  op  itik  Intestine 

(1)  TuhcTcuIoua  Ulerru  of  the  Intestine. — Tubcrculous  infection  of  tho 
inteatine  occurs  aa  a  primarj  or  aa  a  aBcoudur)'  diaeaau.  Aa  a  priuarj 
diaoaao  it  ia  moet  frequontlr  found  ia  children,  though  it  occura  in  adalta, 
in  eithcr  cus*.!  tlie  tubercie  LMicilli  bcing  introduoed  tbrougb  the  niedium  of 
tuborcuhms  milk,  etc  As  a  eecondar^'  diacoae  the  moet  common  mode  of 
iufectiou  iH  hy  HwaIlo\viu^  of  ptithiaieal  aputtiui.  It  ia,  however,  nvident 
tliat  auy  nitMliuui  containing  tubercie  liai-illi  wlien  aMvalloned  may  \i^  the 
Btarting-point  of  tuberculoua  iilceratinn  of  tbe  howehi.  Tho  intcfitine  umv 
also  bu  tho  Bite  of  a  miliarj'  tuborcle  dcpoaited  there  in  a  cttao  of  general 
lubeniuloaia.  U  by  uo  nicuua  folluva  ttint  au  iudi\idual  who  haa  Bvvalloved 
one  or  manj  doeca  of  tulM^nOu  btu-illi  geta  inl'<--HtinHl  tultercle.  The  iHictlli 
muat  tind  conditions  favnumble  Ui  ita  growth,  and  in  an  individual  pre- 
diipoied 

Certain  pre-ciiating  leaiona  of  the  intestine  uppoar  to  favour  the  dopoai- 
tiou  aud  growth  of  the  tuborcle  bacillua,  e.ff.  foliicular  ulcen,  chronic  non- 
inflammatoTj  catarrh,  etc 
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Infection  may  also  occiir  by  esteneion  from  the  peritoneiim  or  by  the 
dischargc  of  tuberciiloua  pus  iuto  the  boweI. 

Situation. — Tuborculous  ulceraCiou  of  tlio  iiitestinc  is  leoat  mre  in  the 
Cfccum  and  lower  part  of  the  ileuiu,  and  diminishes  in  fre<iuei[cy  above  aud 
below  this  poiut,  the  duodentim  Imn^f  but  rarely  aftected.  The  nmty  of 
tulicrculous  lesioua  in  the  highor  pari  of  tho  iiiteatiue  is  attributed  to  the 
deHlruetive  or  ioliibitorj  effect  of  the  aeid  of  the  stomach  and  uppor  pait  of 
the  bowel  on  the  tuberule  bacillua. 

Anatomicai  ChnrcifUrisfiPS.—Tnherciilo^iB  arising  in  the  mucoea  appeara 
tirst  U3  a  uuiiiber  of  little,  hord  uodiikr  projectiona  in  the  Ivmph  folHoles. 
The  tipa  of  the  nodules  thcn  becomo  grcy  and  cuscatc,  brcak  dowu  and 
8«j>anitf.,  foraiing  a  uumber  of  amall  ragged  ulcere.  If  the  caseatiug 
uodulus  lie  done  together,  they  coalesce,  or  iT  a  Peyer'a  patch  is  the  site  an 
uleer  is  formed  having  the  followiug  characteristics : — The  floor,  formed 
of  the  eubmucosa,  is  rough,  intiltmtcd,  inHauied,  and  pn:3ent8  caaeoua 
uodulea.  The  edgea  are  siuuoii8  and  irre^ular,  and  8lightly  uudermined. 
Tuberciiloua  dcpnsit  and  intiltration  extHiitT  l>eyontl  th«  edge  of  the  uleer. 
The  mucous  membrane  beyoud  tbe  ulcor  is  for  a  certaiu  diatauce  iuflamed, 
but  if  the  ulcera  are  not  cloao  together  heiilthy  mut-ona  membrane  may 
intervene.  Tlie  direction  of  the  uleer  ia  geneiully  transverae  to  the  long 
axis  of  the  intcstine,  and  it  is  in  shape  oblong,  but  it  may  l>e  round.  Lookcd 
at  from  the  outside  of  the  boweI,  the  floor  of  the  uleer  is  sceu  to  be 
thickened,  and  frmiuently  amall  ateliate  cicatrices  are  visible,  Hhowiug  that 
the  aerous  aud  muacular  coats  are  iiivolved.  Adliesinna  niay  occur  to  the 
neighbouring  coila  from  aprpadinj?  inflammation,  und  perforation  seldom 
occurs.  Tubereulous  are  diatingiiishcd  from  typhoid  ulcers  by  thcir  trans- 
verse  direction,  by  their  irregiilar,  ragyed,  aud  iutiltraled  edges,  by  their 
thickened  bases,  and  by  the  e.xistcnce  of  amall  ciiaeoua  nodulea  in  their 
proximity.  Tuberculoua  diseaae  begina  in  the  Iyinph  foUicles,  spreads  by 
the  lymphatica  aud  iufccta  tho  mcscnteric  lymph  glands.  Tho  ultimate 
rtiHult  of  luborculous  uli:t;raLion  is,  in  tim  vasi  majority  of  caaes,  death, 
becauae  it  usua]ly  occurs  iu  tho  ex(*vating  stagea  of  pbthisia.  Fifty  per 
cent  of  jiliihisical  patienta  have  ulcera  of  the  intestine.  They  Tnay,  though 
rarely,  perforate,  or  may  hoal  and  cause  etricturc  of  tho  intcstine  at  ono  or 
many  pointa.  More  iukIj  healiug  prohabIy  takea  plače  without  their 
exi8tence  being  suapncted,  and  without  leaving  noticeable  pennanent  damage 
to  the  inteatine  during  life. 

St/mptoms. —  If  persiatent  diarrhoia  occura  in  phthisis,  tubereulous 
ulceration  of  the  inteatine  ia  the  likcly  cauae.  Tubereulous  ulceration, 
liowever,  doea  not  alway8  produce  diarrhcea,  and  as  in  no n- tubereulous 
inflamraation  of  the  inteatine,  speaking  generally,  diarrho;a  is  more  likely  to 
occur  the  uearer  the  ulceration  ia  to  the  rcctuui,  Tubereulous  ulceration  of 
tho  lan^e  inteatint;  nearly  alway8  gives  rise  to  diarrhtea.  Rlo<«l  may  be 
preaeut  in  tite  motiona,  which  are  frequently  fcetid  on  accouut  of  the 
bacterial  putrefaction,  and  for  tho  same  reason  tynipanitis  is  ofton  marked. 
Tubercle  bocilii  can,  as  a  rule,  be  detected  ia  the  stools  in  cases  of  tuber- 
eulous ulceration  of  the  inteatine,  but  their  absence  ia  not  posttivc  proof  of 
the  abaence  of  tuberculoua  diseaae.  In  childrea,  the  aubjecta  of  prirnary 
tubereulous  ulconitlon  of  the  intestine,  diarrhcpa  attended  by  losa  of 
weight  and  strength  out  of  proportion  to  its  severity,  loss  of  appetite  and 
sickueas,  with  abdominal  tenderneaa  and  distension,  and  the  ciiatenee  of 
palpablo  glands  iu  the  abdomeu,  may  make  a  diagnoaia  poasible ;  but  in  the 
abaence,  afber  the  lapae  of  aome  tirne,  of  other  evidence  of  tubereulous  affec- 
tion,  it  is  often  impossiblo  to  have  a  positivo  opinion. 
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JHn^HOsis. —  Lonlaoeous  diaoase  of  the  inteeline  may  mve  rise 
diarrhtfu  nnd  reconroe  for  diagnoetic  pniposee  maj  be  hml  to  tiie  examinu- 
tion  of  the  fceces  for  tubercle  bacilli,  and  if  these  are  re^ularlj  foiind  in 
the  stools,  a  diagaosis  of  tuberculous  ulceratioa  is  justifiable.  Ab  lardaceous 
difleaae  fre^uentlv  ooexiats  \vith  phthisis,  it  is  uot  uolikelj  thiit  dianha-a 
oocuning  in  the  last  stage  maj  be  cauaed  both  by  tuberculnua  aud  lanlaceous 
dieeaBe. 

Treatment. — The  majoritv  of  caaes  occur  in  oonDeotion  with  puluionary 
tuberculoais.  aad*tbe  intc-stiucil  lesion  is  both  late  aad  seoondarj.  Kcmedies 
to  alleviate  the  diarrh^-iai  are  the  most  geuemlly  applicable.  The  primarj 
diaeaae  require«  tirst  attention,  and  in  most  cases  this  treatmeot  consista 
in  restrainiug  the  diarrhcea,  diminishing  the  fermentation  in  the  intestine, 
and  regulating  the  diet,  so  as  to  avoid  as  much  aa  poasible  excitiug  fresh 
inflamrnation  in  the  highlj  susceptible  intestine.  For  the  diiirrh(ea, 
astringents  are  alwaj8  useful,  and  uf  tltese  ebalk  and  upium,  kino  and 
ca.t«chu,  girc  tba  beet  resulta.  Opium  hr  the  moiith  oocasionallj  causes 
vomiting,  and  may  then  be  trled  as  a  suppositorj  or  au  euema.  S&Iol, 
in  tive  or  ten  grain  doses,  is  somefcimes  iiiiefui,  as  it  restrains  the  diairhces 
and  diminishes  fmtrefactive  fermentation  and  flatutence.  It  is  said  ta 
inhibit  the  actiou  of  the  putrefactivo  as  wcll  as  the  tubercle  bacilli. 

AttrntioH.  to  diet  as  laid  down  under  "  Kuteritis  "  is  useful,  uud  it  is 
well  to  givB  sterile  foods,  avoiding  every  article  of  diet  calculated  to 
irritate  the  iut«stine.  Bj  these  means  we  may  hope  not  only  to  restrain 
diarrhtea  but  to  promote  the  hcaliDg  of  ulcers,  and  hr  aroiding  fonuentation 
to  diuiiuiah  abdomiual  disteuaiou  and  the  riak  of  perfomtioii.  If  much 
abdominal  discomfort  exist8,  warmth,  applied  lo  the  alKtomou  as  a  imultica 
fomentation,  or  dry  beat,  is  comforting.  If  general  peritonitis  exist6,  opium 
should  be  given  &coly  if  the  čase  is  hopelesa,  but  il  is  poasible  that  au 
OGcasional  čase  of  jmrfonttion  from  a  tuberculous  u1i:er  uiight  bti  treated  by 
abdominal  section,  witl)  the  ohjectof  cleanaing  the  {teritonouiii.and  eitherof 
stitching  the  jierforation  or  reseoting  the  liowel  at  the  site  of  the  lesion.  In 
children  with  primary  ulcoration  of  tho  intestine,  the  source  of  infection 
should  be  aacertaiued  if  puiuible,  and  jicrbaps  fresh  iuvasious  be  avolded  by 
the  Bubstitutiun  uf  sterile  food.  Diarrhipa  is  to  tia  restrained  by  miitahle 
astringents,  and  means  taken  to  improve  the  iiutrition  of  the  cIiiM  by 
general  hjgieuic  maasures,  cod-liver  oil,  maltino,  etc  Strict  directions 
should  be  given  to  the  mothcr  to  cusure  the  proper  veniilatiou  of  tho 
uurserv,  the  disinfection  of  stoob,  the  leadiug  uf  au  out-of-door  life  in  a 
suittible  Incalitj,  and,  in  fact,  the  čase  should  tie  reganleti  as  nne  of  grave 
tnberculous  disease,  and  treated  on  the  general  principles  now  tiiidiog  eo 
much  favour  in  ibe  modern  treatment  of  consumptiou. 

(2)   metru  uf  ihf  Vuodfnum  occur  aa : — 

(a)  Acute  primarv  ulccre  ;  and 

(6)  Chronic  soeoudarj  ulcern. 

(a)  Aeute  priinart/  ulcer  of  the  duodouum  has  the  same  i>athology  aa 
acute  gastric  tUcer,  aad  the  oaly  points  necessarv  to  oonaider  in  cunnection 
with  it  are  tho  modificstion  of  sjinptoms  and  80queln  iu  virtuc  of  its 
dilferent  site. 

(b)  Chronic  secoudarj  uker  of  tho  duodenum  occurs  mott  lVixiueutly 
ufter  severe  burns,  and  these,  indeed,  couatitute  the  most  importaut  group 
of  this  dasa,  but  th8y  also,  though  rurelj,  uccur  iu  portal  congestion, 
Kpecific  fevers.  and  in  septictemia.  It  is  not  undcrstoral  why  uloers  ooour 
in  tho  duodenum  aflcr  severe  burns,  nor  is  tlie  rutioDalo  of  their  prodootioa 
eipUined.    Aa  in  gastric  uJu^r,  jKiptic  digcstiou  ia  x«nderod  poMlbl«  bj  the 
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1owered  nutrition  uf  a  liiuited  area  of  the  niucous  membrane,  ttnd  several 
theories  have  been  adranced  to  account  for  thia.  Scptic  emboli  in  the 
duodeoal  vesfiels  ure  said  to  occiir,  biit  liave  uever  been  demonstrated 
micro9CopicaUy,  aud  artiticial  omboli  esperimeutallv  introduced  into  the 
circulation  rarnlv  affect  the  atoumcli  and  du(j(lenum,  but  wben  atlected  tliey 
aro  equally  so,  wherea8  ulcera  t'ollo\ring  hurns  occiir  more  freqiiently  in  the 
duodeuum  tlian  in  the  stomach.  Hunter  haa  8ho\vn  that  when  tolujli- 
diaiuinc  is  subcutancouslv  injcctcd  in  the  dog,  it  is  cliininatcd  hy  the 
hile,  aud  causes  duodeuilis  aud  ulcerutlou  of  the  duodeual  mucoua  mem- 
brane. He  theretbre  suggests  that  toxic  irritating  producta  absorlieil  from 
hiima  are  eliminated  by  the  bile  and  cause  similur  le3ion&  Against  this 
theory  is  the  fact  <juoted  by  Fcnwiuk  that  similar  Icsions  occur  if  the  bile- 
duct  ia  ligatured,  aud  hIso  tbat  after  burus  ulcers  octa8iouaUy  occur  iu  the 
stomach.  Rurns,  it  is  kno\vn,  ara  ac(;om|mnied  by  inHammatiou  of  the 
mticous  membrane  of  the  bowel8,  and  also  by  gastritifi.  This  may  be  suffi- 
cient  čxpIanation  of  duodenal  ulceration,  but  FcDwick  suggests  that  the 
Btomach  aud  iutestiues  may  eliminale  poJBOuoua  soptic  products  whieh  act 
m  irritants,  in  the  same  raanner  as  urea  injected  aubcutaneousij  appears 
iu  the  stomach  aud  is  fouud  as  crystala  The  same  auLhority  4Uotoa  au 
experiuient  iu  \vhich  he  injected  aUmiuiuosc  prei>ared  from  3e]>tic  gloughs 
of  burna,  and  by  theee  meauB  produced  "appreciable  duodenitis." 

Sitiiatiim. — The  most  usual  site  of  duodenal  ulccr  ia  bet\veen  the 
opening  of  the  bilo  aud  pancrcatic  dnct  aud  the  pvlorua,  on  the  anterior 
aud  mesial  tride  of  tJie  duodeuuui.  These  ulcera  diminish  in  frfi(iuent:y  near 
the  bile  duct,  prol«ibly  because  peptic  iligestiou  cfii&es  after  contact  vnth 
bile  or  pancreatic  juice. 

Sifmpfoms. — Kor  convenienoe  of  arrangemcnt  the  ^niptoms  of  both 
clafises  wiU  Imj  lirst  couaJdered,  aud  their  distiuctive  charucters  aubaequeutly. 
Duodenal  ulcers  generally  produce  obacure  Bymptoma.  Pain  varj-ing  in 
ch&raoter  from  uneasineus  to  violent  and  prolongL'd  suflering  occurs  in  more 
than  half  tlic  caace.  It  occui-a  two  to  live  hours  aftcr  food,  is  sitviatod  weU 
to  the  right  of  the  middle  line  of  the  abdomun  in  tht;  right  livpochondrium, 
and  is  frequently  i-elieved  by  sitting  up  witb  the  lMidy  bent  fonvanl.  The 
explanation  of  ita  occurrence  t\vo  to  tive  hours  after  food  is  that  the 
contcnt«  of  the  stomach  reach  the  duodcnum  at  this  (leriod  and  cauae  pain 
by  irritatiou  of  the  ulcer. 

Vumiliug  is  much  \e.?e.  than  in  gaaLric  uleeration,  and  heara  no  relation 
to  the  Beverity  of  the  pain.  Hicniorrhage  from  the  ulcer  may  be  obeerved 
either  as  htematemesis  or  meluma.  l''enwick  found  that  h^matemesis 
occurred  aloue  or  with  niehbua  iu  an  e()ual  numljer  of  cases,  aud  that 
mehena  occurre/1  in  seven  out  of  »evenLeen  uises  where  there  waa  evidence 
that  the  nlcer  had  bled.  Perforation  follonved  hy  peritonitis  occurs  in 
more  than  halT  the  cases  (53  per  cent),  and  is  aocompanied  by  the  same 
8yuiptoms  as  perforation  by  a  gitatric  ulcer,  and  death  by  general  jnjrituuitis 
is  a  fre<pient  result.  The  peritoiiitia  bas,  liowever,  a  bettejr  chauce  of 
becoming  localised  in  duodenal  than  in  gastric  ulcer,  for  the  eacaping 
contenta  aro  poured  first  into  the  liver  pouch  described  by  Eutherford 
ilorison,  und  may  bcconie  localLsed  there  by  adlicsions.  Perforation  of 
ulcerH  of  the  ducHleuutii  nuiy  also  rutanlt  iu  a  peri-duodeual  absceaa,  or  the 
ulcer  ]iiay  perforate  into  a  neighbouring  coil  of  hn\ve!. 

Of  tho  diflerential  sjniptoms,  tho  following  are  noteworthy  : — 

Acutt  primati}  ulcer  of  the  duodeuum,  which  is  a  raro  discaae,  occurs  in 
contradiBtinctiou  to  gaatric  ulcer  much  more  frequeutly  tn  adult  men  than 
in  young  \vomen.     It  usuany  gives  rise  to  no  marUed   aymploius  until 
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Budden  meUena.  hseinatemeeis,  or  perforation  declares  its  presenoe.  It 
Bhould  be  noted  in  this  cooneciiou  tlmt  if  hiLtuurrhage  oocurs  io  duodeo&I 
ulcer,  it  is  Ukoly  to  be  profuae,  because  tbe  blood-veasels  eroded  are  uauallj 
buge  truuka  (pauortiatico-duodenal  or  gaHtro-duodenal),  and  thut  perfora- 
tion is  verj  lianle  to  take  plačo  od  nccouDt  of  tbe  thioness  of  tbe  duodenal 
wall.  Perforation  followed  by  peritonitis  is  said  to  occur  in  90  per  cent  of 
tbe  cafie&     Feuwick  sa^a  it  occurred  iu  ali  hh  coses. 

Secondartf  ulcere  followJu^'  Iniru.s  comuieDcie  a  few  davs  aft«r  tbe  buras, 
develop  slovvl}',  and  retu;li  iht^ir  maximum  in  tbe  aeconi)  weok.  It  is  not 
UDcommon  to  Hnd  a  small  quantit7  of  blood  in  tbe  dejecta  of  caaes  of 
burniiig,  but  tbis  does  oot  Dccca8arily  in)ply  ulccration.  Tbe  euteritis  wbicb 
Rooompaoies  man^  ca^ea  ia  in  ilaelf  aulHcient  to  esplain  ibia.  Melatna 
and  biumaltinieHia  occur  in  30  jier  ceut  of  tbe  latal  oaaee,  and  bleeding, 
vhich  generallj'  occiire  from  tbe  pancreatico-duodenal  artery,  is  ofteu  fatuL 
rtrrforaliou  is  rare  becaiise  tbe  ulcer  ia  induruted,  and  adbesiona  to  tbe 
Doighbouriug  tisaues  bave  bad  tinte  to  form.  Tho  teodoDC^  of  tbeae  ulcers 
is  to  cicatriao,  and  a  ecar  witb  Bubeequent  stenosis  or  a  poucb  of  tbe 
duodeuum  may  result. 

JHagnosis.  —  Uiagnosis  is  frequeutly  difHcult  and  often  ini[>oaBible. 
Duodenal  ulcera  majr  be  disiinguisbed  from  gastric  ulcers  hy  tbe  foUowing 
pointe:  - 

(u)  Duodcnul  iilccr  oocurs  much  more  ircqueutly  iu  men  than  iu  womeu, 
aod  ratber  later  in  lile. 

(6)  Pain  ia  lesa  severe  and  occurs  two  to  five  boure  after  food  \  it  is 
rcferred  to  tbe  rigbt  hypocbondriac  rej^ion.  and  seldom  to  tbe  back. 

(c)  U^cmorrhage  ia  very  frequent,  and  mel^cna  ^itb  bsemat^meais  is 
moet  Bugu^tive  of  duodenal  ulcer. 

{d)  vomiting  is  iudepeudeut  of  food  and  doea  not  relieve  tbe  pain. 

(e)  Perforation  is  extremely  common  in  acute  priuiary  ulcera. 

Tbe  Bymptonis  of  duodenal  ulcer  may  simnlat«  gall-stone  colic,  but  tbo 
oocurrence  of  luela^ua  and  a  ba^matemeaia  would  Bcrve  ua  distiuguiabing 
fe&tures,  and  if  jaundlce  was  al)eent  in  bepalic  colic,  tbe  gall-bUdder  shoulu 
form  a  palpalile  tumour. 

TretUment. — Exccpt  intbecbrouio  foriusof  ulccration  from  bums,  wbero 
hiemorrliage  Ima  occurred,  druga  are  useleea,  but  iu  tbis  iuatouce  some 
reliance  may  be  pUced  on  balf-dracbm  doses  of  turpentinc  given  in  a 
gelatine  capsiile  or  in  milk.  Tlie  ndministration  of  ergot  by  tbe  mouth,  or 
tbe  hypoderniic  injection  of  ergoiine,  niigbt  aiso  be  tried.  If  tbe  Bymptonis 
are  not  ui^eut  aud  poiiit  to  ciejttriNitiou  of  tbe  ulcer.  8thct  ret^t  in  bed,  tbe 
blandest  of  food,  or  tbu  Hubstitulion  of  rectal  feetUng,  Hbuuld  1)e  enjoined. 
If  tbure  is  reoBon  to  aupiMine  thnt  perloratiim  lias  t»ken  plača,  or  If 
hicuiorrtiage  bas  occurred  more  tban  ouce  and  ia  exbau3ting  the  patieui's 
atnnglb,  prompt  abdonuual  ftection  offers  tbe  bcet  proepect,  os  by  tbis 
meona  there  is  a  fair  cbiince  tlutt  tbe  perforation  may  be  diacovered  and 
[general  peritonitin  prdvontcd,  or  the  bleedin^  vf^aels  uuiy  be  seonred. 

(81  S^philUic  Ukmttiim. — Svphilitic  idruration  rarely  oocun  in  tbo 
intestane.  Ulceratiou  aud  atrieturo,  o>iidyl(>matu  and  mucoua  patcbir«  aru 
wtdl  known  iu  ibo  rLx:ttim,  and  varioua  pbaryugeal  Icaioua  conatitiito  well- 
nurkod  foatufcs  »f  nvpbilia,  but  tbe  proxiia^  and  diatal  enda  of  the 
digestive  tract  aro  almoet  cxclusively  aHbotod.  Tn  infantilo  Byph)U4 
ulcenitive  pUujuua  und  amall  guminata  bave  Itcen  fuund,  but  tbeir  preaonco 
aa  a  diuical  tuuturu  is  uot  establiflfaed,  a  rcniark  c*(|ually  appUcable  to 
BcquinKl  a^^pbilia.  In  tuncn'  auil  nt^li>ct<!<l  ciutua  of  aypbilirt,  witb  gtminiata 
•Isevrhero  iu  tbo  body.  diorrluea  occura,  aud  niay  be  due  to  brok4m-down 
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gummatouH  ulcere  iu  the  iutestiue.  lu  Ruch  clrcuiustauces  before  arriTing 
at  a  diagnosis  of  iilcer  the  que8tion  of  lardaceoHa  diseaae  of  the  inleetine, 
aud  ihe  possibilitj  of  tuberculoiis  \ilceration  in  a  8yphilitic  snbject,  must 
be  excludcd.  Tho  treatincDt  of  syphiHtic  ulccration  of  the  iattistiuo  is  CbaC 
of  the  general  diaeaBB. 

(4)  Catarrhal  or  FoUicidar  Ulcers. — Theee  are  fountl  iu  inflamed 
conditiona  of  Butticient  severitj  of  the  iuteetioal  mucous  membrane,  and 
aro  more  commou  in  the  large  than  in  the  siuall  inteatine.  They  occur 
cither  as  aiinple  eroaiona  of  the  mucous  mciiibmue  apart  from  the  intestinal 
glanda,  or  as  the  reault  of  inflauimation  and  destniction  of  the  Bolitarr, 
Lieberk*ihn'8,  or  Brunner'«  glands.  lioth  varietiea  are  U8ually  present,  it 
may  be  in  large  numbers,  in  tlie  more  severe  caaes  of  enteritia.  Their 
prtisence  ie  U8ually  iudicated  by  blood  iu  tlie  stoolB.  Small  ulccre  are  also 
found  above  tbe  site  of  iutestiual  obstructiou,  but  Lhe  pathology  of  them  is 
Btill  doubtfub  The  treatment  of  follicular  and  catarrhal  uleera  ia  that  of 
čute  ri  tis. 

(5)  Malig7xani  C77cer5(tnVžtf  under  "Molignant  Diacaaeaof  the  Inteetine," 
p.  433). 

(C)  HtTTJiorrhaffic  Ulcers. — In  lJright'8  diseasc  hrcmorrhnge  into  various 
organa  is  liable  to  occur,  and  in  the  iutustiue  the  uboseu  site  ia  uuder  the 
mucoiia  membrane.  Thia  aubmucnus  hiemorrhage  inatead  of  being  iibaorbed 
may  break  down  aud  form  au  inteatiual  ulcer. 

Ulcers  of  tho  intcatines  in  Brights  disoasc  are  U8ually  not  single  bnt 
multiple.  As  euteritia  is  not  au  uucommou  couiplication  of  kiduev  disease, 
it  is  thereforc  cjiicHtionable.  whether  tlie  inteHtinal  iilcera  of  Bright's  dij^ease 
ehould  be  regarded  as  brokeu-down  submucous  haemorrhages  or  as  catarrhal 
ulcers  ooourring  in  an  enteritis  complicating  the  origiMl  diaease.  Both 
varietiea  probabIy  occiu,  and  it  is  also  probablc  that  in  purpura,  scurTj, 
aummia,  etc,  intcaUnal  tdcei-s  of  purdly  hasmotrhagic  origin  develop. 

(7)  Vaseular  ulcers  are  either  veuous  or  arterial.  Wiether  venoua  or 
artorial  they  dopend  on  defective  blood -Bupply  to  an  area  more  or  less 
limited,  thia  leadiug  to  uecrosis  of  the  iutestinal  mucous  membrane  aud  the 
subaequent  fonnaliuu  of  au  ulcer. 

Venoua  ulcers  opcur  in  cirrhosia  of  the  liver  where  the  portal  circulation 
ia  impeded,  and  prabably  have  the  same  pathology  ns  ulcers  of  the  leg 
coBuectod  ^vith  dcfoctivc  veuoua  circulation. 

Ulcera  due  to  arterial  blocking  are  deacribed.  The  artery  may  be  occluded 
in  either  of  the  three  followiiig  wnyH : — 

(a)  riugging  of  the  meseuteric  vessel  or  one  of  its  branches  by  emboli. 
Thia  variety  may  compliciite  a  čase  of  endocartlitia.  The  Byuiptom8  wou]d 
probiLbly  be  iuteuae  abdomiual  paiii  and  tendenieas  coming  on  8uddenly, 
followed,  if  the  patient  livea  long  enough,  by  bloody  stoola,  tympanitea,  and 
peri  toni  tis. 

(i)  The  mesenteric  artery,  or  one  of  ita  branchea,  may  be  the  aite  of 
thromboais ;  or 

(c)  Atheroma  may  obatruct  the  lumeu,  aud  circulation  becomes  so 
defective  that  muueroua  ulcera  of  the  mucous  membrane  result.  The 
pressure  of  a  tumour  on  a  vessel  may  effect  the  same  result^ 

Laiidackoos  ]>isease.— The  inteatiue  is  aflccled  by  lardacBoua  diaease 
next  in  fretjueuc^v  to  the  kidiieya,  apleeii,  and  liver.  If  it  iloea  occur  at  ali, 
it  is  extremely  rare  for  the  inteatine  to  be  tho  oaly  structure  involved ; 
indeed,  they  do  not  U8ually  become  ■waxy  until  the  diseaae  is  far  advanced 
in  the  solid  organa.  The  iutestine  in  30  to  40  per  cent  of  caaes  uf  lardaceoua 
diseaae  is  affected. 
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in  olher  orga&s  ihe  amyloid  ohaogOB  commouce 

in  the  Bm&n  artcriei.  Tn  mild  cosea  the  chauge  is  con6nod  lo  the  mucous 
and  BubmticouR  ooata,  th«  villi  \mng  Hi)ecially  affec^ted,  but  ali  caiiU  iiiay 
become  involved.  To  the  nakeil  eye  the  mucous  membrane  prcsenta  a 
gloenr  trAQBluccncy,  is  pule  and  souiewhat  6woUen,  but  the  iodiuc  teet  is 
U9uuly  required  to  seitle  the  questioQ,  \vheu  the  characteriBlic  reactiou  wiU 
be  found  as  spots  and  Une»  distributed  irregularly  orer  the  surfact^.  It'  the 
waxy  diaease  is  advanced,  the  mucous  membrane  mny  breok  down  and 
form  small  ulcers.  The  small  intestiue,  especiaUy  the  lower  end  of  the 
ileum,  is  the  most  usuul  acut  of  the  due&se. 

Symvtoms. — Tlie  most  promineut  8ymplom  is  diarrhtea  with  or  vrithoul 
hsemorrhage.  The  oocurrenco  of  a  persiatont  diarrhcpa  is  U8ually  the  firet 
indicatioD  that  the  intestine  bos  become  waxy,  and  the  occmrence  of  this 
8ymptom  in  a  casc  wher©  other  organs  are  kno^Ti  to  be  waxy  is  strong 
evidence  of  this.  If  the  stomach  is  also  wnxy  vomiting  mar  occur,  but  ihe 
possibility  of  the  vomiting  being  unemic  ehould  alwayB  be  remembered. 
Abdomiual  uaiii  aud  tenderness  are  mre. 

Diagiuftis. — It  is  always  difiicult  and  oflen  im^K>ssible  to  distinguislt 
lardaceous  disease  of  tbe  intestine  from  tubercular  in  a  given  čase  where 
eitber  or  both  may  occiir.  as  in  the  later  atages  of  phthisis.  It  is  only  by 
consideratiou  of  each  čase  in  ali  its  bearings  that  an  opinion  c&n  be 
fonned. 

Treatment. — If  possible  the  causative  diseaae  should  be  removed,  e.ff. 
ByphiUs,  tul>ercle  suppurating  joints,  etc.  In  this  the  only  hope  of  cure 
lies.  in  the  great  majority  of  coscs  ali  wc  can  hope  to  do  is  to  restrain  the 
di&rrh(i'a  by  astriugeuts,  etc.  {vide  also  "  I/irdAceous  Diseaae,"  voL  vi). 

MAUr.NA>fT  DlsKASR  OP  THE  Intestink. — Malignant  }m>wth8  of  the 
intestines  ditTer  but  8hghtly  from  malignant  disease  of  olher  parts,  in  so 
far  as  tbe  charaotcrtBtics  of  the  growths  are  couc«med,  but  wheD  a  hollow 
tube  is  atlacked  the  poteDcy  of  every  part  uf  \vliich  is  rec-ognised  aa  im- 
portant,  and  wben  the  dependence  of  health  on  a  \'igorous  digestlve 
apparatuB  is  remembered.  the  specinl  importance  of  this  subject  will  be 
adiuitted. 

SiU. —Of  1148  caae«  collected  by  EwiUd— 

874  occurred  in  tlie  rectum. 

148  occurred  in  the  large  intestine  (of  these  tvrelve  occurTcd  in 
the  traosverse  colon). 

G4  in  the  cfecum,  includiug  the  appendijc 

26  in  the  ilenm. 

19  in  the  duodenum. 

17  in  thu  jejuuum. 
In  tho  alKjvc  Tnblo,  caucor  of  the  small  intestine  (duodenum,  jejunum 
and  ileum),  as  cornjKireil  with  the  l&rge  intestine  (uecum,  ui>i>euilix,  uolun, 
sij^ioid  riexnre  and  rectum),  occurs  in  Uie  proimrlion  of  1  to  174-  U 
w{U  Ihus  be  seen  that  the  largc  intestine  is  much  more  frequeDtly  aflcctcd 
thau  the  small,  and  tliat  the  jejunum  is  the  portion  least  likely  to  bo  involved. 
Statistics  of  olhur  iiulhorH  .nhim*  the  jejunum  Co  )>e  more  mrcly  involveil  thau 
the  uliuva.  It  is  a  iioteworthy  fact  that  uhere  the  iiiloHtlnul  contents 
stagnate  longcst  (reotum),  «r  pass  through  a  part  with  diminished  colibre, 
or  wheru  two  diKuriug  surfuoea  a4JoiQ  (ileo-oiDcal  valvo  and  pyloru8),  tboro 
cancLT  is  most  frequently  found. 

Fathoioffifol  Anatomi/. — Carcinomii  of  thu  intestine  luaj  be  primary  or 
W00Ddary.  I'rimary  is  far  moro  commnn  than  secondarj  cancer,  whioh, 
indeed.  it  rare.  and  occurs  either  by  metostasis,  or  by  extonBion  from 
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neighbouring  orgtiDB  (pancreoe,  utcrus,  stouuich,  etc),  und  being  but  a  com- 
plicatiou  of  pre-exi8tiug  diseaae,  requireB  no  8i>ecial  mention  here.  Priiuary 
cancer  of  the  inteatine  occurs  as  cyliiidrical-celled  epit)ielioma,  more  rareljr 
as  a  spberoidal-celled  growth.  Either  of  theae  forma  uiay  undergo  colloid 
degenenition  and  producc  a  third  varietj"  kuovra  os  colloid  canccr. 

Cancer  of  tlie  iutestiue  begius  aa  a  small  depoait.  in  tlie  mucoua 
membmno,  usuallj  in  lJeberkuhn'B  glands.  Aa  it  increjisea  in  size  it 
sprcads  in  such  a  maimer  as  to  present  iteelf  iD  three  distiuct  aspects, 
uamely : — 

1.  As  a  uodiile,  vrhich,  cxpandlDg  equally  in  aH  directiouB,  becomes  a 
more  or  Ibkh  rounded  tumour,  llie  inteKlinal  surface  of  whii;h  is  apt,  from 
irritation  of  the  intestindl  contents  and  bacterial  invaaion,  to  l)Ccome 
ulcerated  und  ussuiue  a  poli,'poid  outliue. 

2.  The  growth  mny  spreud  lat«mlly  rather  than  towardB  the  lumen  of 
the  bowel,  and  aaauuie  tiie  form  of  a  plaque  or  raiaed  flalLeued  masa  ou  one 
side  oiily  of  the  Intestinal  wall,  w-it!i  well-niarketl  edges,  and  oflen  uli^rated 
centre. 

3.  Most  commonly  estension  takes  plače  iu  an  annular  uiauner,  so  that 
the  intestino  is  suiTounded  by  a  ring  of  canceroua  deposit  oft«n  of  sniall 
loDgitudinal  dcpth.  This  variety  is  the  commoucst  cause  of  molignont 
striuture.  It  uecurs  moet  frequeutly  iu  the  large  iiitesLine,  and  is  a 
frequent  canse  of  irteatiiial  obstruction.  Iu  the  later  stage«  iilceratian  at 
the  site  of  growth,  dilatation  of  the  bowel  above  the  stricture,  uloeration  at 
or  abovo  the  stricture,  und  probablv  hieuiorrhogo,  mark  the  8ub3equent 
courae.  Eitension  carlv  lakes  plače  to  hiiiphatic  glaudSj  uud  secoudary 
depoaits  ot^jur  most  ii8ually  iu  the  liver,  and  otlier  neighlMiuring  alHlominal 
organs,  tbe  peritoneum  becoming  invaded  by  direct  esteusion  ;  or  uloeration 
and  perforatiou  mav  occiir  into  the  blndder,  etomach,  and  other  parts  of 
the  iutestiue,  or  iuto  the  peritoneum,  geaerally  or  liecumes  localised  by 
adhesions.  In  eomo  Law^«  af  annular  Htrictnre  gangrene  of  the  canc*rnii8 
deposit  is  apt  to  occur.  The  author  Iias  seenacaaeofannular  strictureof  the 
aigmoid  which  caused  intestinal  obstniction,  necessitating  colotomy.  Tho 
caae  euded  fataUy  by  peritonitis,  due  to  gangrene  of  the  annular  stricture 
with  subsiitjufint  perturation.  Tlie  stricture  waa  so  inaigniHoant  in  aize  that 
it  wa8  impoBsible  to  sav  de(initely  without  raicroscopic  investigation,  and 
the  corroborative  and  exten8ive  8ecoDdary  deposit  in  the  liver,  that  ib  waa 
a  uialignaut  one. 

A  few  sjMH^ial  poiuts  are  uotewQrthy  in  cancer  of  the  duodeuum,  wliich  is 
usually  colunmar-celled,  but  may  be  spheroidal-celled.  ITio  growth  begina 
in  the  mucous  membrane,  or  possiblj  in  BrunDer's  glands,  though  the  tatter 
origln  is  doubtful.  A  maliguant  growth  of  the  head  of  the  (rancrcas  and  of 
the  luwer  eud  of  the  bUe  and  pancreatic  ducata  or  the  biliary  ampulla  is  an 
extra-duo(ienal  growtli,  in  which  the  dnodenal  mucous  membrane  is  not, 
until  the  last  stage,  and  niay  not  bo  at  nll.  involved.  Any  part  of  the 
duodenum  may  be  the  site  of  priniarj'  cuncerous  growth,  but  it  is  important 
to  distitiguish  from  a  clinical  point  of  viovi  vhether  the  original  site  ia 
alrove  or  bc{low  the  biliary  papilla.  Malignant  growths  of  the  duodenum, 
as  e]8ewhere  in  the  inteatine,  have  a  tendency  to  produce  annular  stricture 
resulting  iu  dilatation  of  the  duodenum  and  stomaoh  behind  the  stricture, 
and  the  avmptoms  simulate  those  of  pyloric  stricture. 

St/7nptoms. — The  preaence  of  a  malignaut  growt!i  in  the  inteatine  may 
be  revealed  in  a  variety  of  wayB,  but  a  diagnoeis  in  the  e4irly  stages  is  rarely 
possible.  The  initial  subjective  and  objective  8ymptom8  seldom  occur  untU 
the  gTowth  has  exiated  for  some  time.     It  may  happen  that  acutc  intestinal 
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dbetniction  wiU  be  the  tirsl  sign  to  arouse  siispiciou,  u  conditiua  ot'  afluirs 
expUcable,  and  causcd  by  thc  sudden  blocking  of  the  intcstinal  lumeo  ab 
the  aite  of  growtb  hy  hard  acybaU,  or  foreij^u  bodjea  Pertbmtion  of  the 
lMiwel  with  peritonitiH  niay  li«  the  firat  intiination  of  serious  miauhiHf.  The 
evmptcims,  however,  geuerally  develop  8lowly.  Vague  dyspeptio  spuptoras, 
^a  sense  of  discomfort  in  the  abdomen,  eveu  aniountiDg  to  pain,  constipation 
alternating  with  diarrhcca,  a  diatast«  for  food,  meatAl  irritAbilitv,  nausea, 
Totnitiog  and  progreiaire  loes  of  Btrenglh,  with  cancerous  cachexia,  U8ually 
precede  tho  more  definite  sjrmptoms  of  intestinat  hloc.king.  Th«  assertion 
that  if  a  patient  over  tlurty-five  years  of  age  ooiupkins  of  persisteut  dvspep- 
tie  $ymptoiu8  for  the  lirsl  tirne,  cancer  of  thc  stomach  should  l>e  gu8)>ected, 
ifi  equally  applicable  to  caucer  of  the  iotetitiue,  with  perhiii«!  tliia  addition : 
that  tht!  Hulferer  froin  intcetinal  c&ncer  will  probably  also  coDiplain  of 
flatulence  and  diarrh^ea  alternating  with  coDstii>ation.  UBfortunately,  the 
early  ^rmptouis  of  cancer,  until  it  haa  attaincd  to  tho  stage  of  a  palpable 
tumouT,  are  always  vague  and  uncertain.  If  a  tumour  of  the  Biuall  in- 
ftestane  cau  be  dotccted,  it  may  occapy  any  part  of  the  abdominal  cavity, 
ibeoaiise,  with  the  exceptiou  of  the  aecoud  aud  Ihird  part  of  the  duodeuum, 
iand  the  colon,  the  intesUne  ia  attached  to  a  lunger  or  ahorter  me8entery, 
which  allow8  of  considerable  displacement  by  the  weight  of  the  tumour 
itself,  or  by  pressure  commnnicated  to  it  from  without.  The  tumotir  niay 
Tary  in  tsize,  or  be  more  ruadUy  felt  at  one  time  than  another,  duo  to  the 
Hmount  of  abdominal  diatensiou  or  prvsem-e  uf  fiecal  uiasses  Ifhiud  a 
Blriuture.  The  eto-iU  fref|uently  contain  blood,  and,  indeed.  coiifliderable 
>  bffimorrhage  may  take  plaoe  from  the  ulcerated  miicnus  membrane.  For 
forther  aTuiptoms  of  intestinal  obstructioa  in  Malignant  Diseaao,  vide 
p.  434 

Tn  cancer  of  diiodenum,  the  general  sfniptonis  irrespective  of  the 
part  affected  are  wa6ting,  thc  gradoal  appearance  of  cancerous  eachexia, 
anoresiii,  nausea,  and  voinitiu^*  at  variable  intennls  aftor  mcals,  pain  ia 
thc  rigbt  by|K)choudnum.  hit^mutemesiii,  rarely  uiehemi,  uud  in  the  later 
stagee  mgns  of  dilatation  of  the  stomach  fmm  atcnosia  of  the  dundenum, 
will  iiauaUy  l<e  preeent.  In  the  Uter  stages,  after  tilceration  of  the  mueous 
membrane  hits  ullowcd  of  auto-intoxication  from  Ijaclerial  ab8ori)tion.  the 
temperature  riaea.  If  the  growth  invadea  the  duodeuum  above  thc  biliary 
papilla,  which  uaua)ly  eiiUTs  thc  duoilenum  three  or  four  inehea  btilow  the 
pylorun,  the  vomited  matter  ia  unUkelv  to  contain  bile,  and  the  Hyniploma 
are  siDiilar  to  those  found  in  cancer  of  the  pylorua  If  the  growth  is  below 
the  biliar}'  {Miptlla,  bile  aud  pancreatic  juico  rcgurgitatc  into  the  stomach, 
and  their  ]ireRence  in  the  vomit  can  lie  eaRily  recogni^ed.  Rile  may  alao  iu 
this  caee  be  deticient  in  thestoola.  In  8Upra-papiUu7  cancer  the  tumour  is 
movabtc,  and  rcsembles  a  pyloric  caucer,  \vherca9  in  thc  infra-fKipillary 
variclj  it  if)  fixed,  and  muy  be  mistukeu  fnr  caucer  of  the  huad  of  Ihe 
[uincreaa.  Tlie  gmwt]t  mav  occur  at  or  »}  uear  to  thc  1)ihHry  luipillu  iteelf  aa 
to  ]iroduce  symptomsindistinguiBhable  from  thuae  brought  about  by  caucer 
of  the  commou  duct,  or  ita  ampulla,  where  janndice  ia  an  early  ajmptom. 

Dioffttogis. — Diagnoaifl  ia  oever  eaay,  and  in  the  early  Btagos,  in  the 

kabtnnce  of  a  [lalpable  tumour  vritbout  au  i.'xplonit<iry  laporotomr.  it  a 

{impcesiblo.     If  an  nbdomiujil  tumour  ia  abunit,  tlir  {leraistence  of  Hyiup- 

'toms  in  spile  of  treatmeut,  thc  age  of  the  jiatient,  progreosive  losa  of 

weighi,  and  the  appearance  of  canccroiui  cocheiiu,  are  the  chief  Bymptoms  to 

rely  on,  but  it  ia  otten  neoeMiLry  iu  the  uarly  atagos  to  arhve  at  an  opinioa 

by  a  pmcew  nf  »scIunIou.     Afti^r  the  api^earance  of  a  tumour  gieat  oare  luia 

stili  to  be  exerciBed  l>eforo  a  detinito  npjnion  can  1«  formul 
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Cancor  of  the  first  part  of  the  duodennm  i8  practicall)*  indistingiiishalile 
from  caDcer  of  llie  pylorus,  but  differa  from  simple  ulcer  of  the  stomach  by 
the  presence  of  a  ttiniour,  by  tlie  small  quantiity  of  blood  vomitod,  and  by 
pain  occurring  Houie  houra  after  food. 

Malignant  diaease  of  the  dtiodenum  below  the  pyloric  papilla  is  dis- 
tingiiisbed  from  caticer  of  tho  head  of  the  pancreaa  or  of  the  Iower  end  of 
the  bile-duet  by  the  abacnce  of  jauudice  and  by  the  presenc«  of  sigus  of 
duodenal  steuosia  aud  yaatric  dilatation. 

If  tlie  ciase  is  one  affectiiig  the  intestine  1>gIow  Lhe  duodennm,  we  mu8t 
first  aBcertain  by  the  administration  of  enemata  and  purgatives  whether,  after 
ali  fcecal  nccumulution  is  removed,  any  tumour  is  left.  In  every  čase  rectat 
cxauiiDHtioD  is  tliuu  niade,  and  iu  vvouien,  if  poHsible,  vagina!  alao.  The 
hiHtory  of  the  ca«e  and  i:areftil  \veighing  of  thti  8ymj>toiua  inay  aid  iu  the 
differential  diagnosis  from  other  couditions  producing  ahdoniinal  tiiniours, 
especiaUy  maliguaut  diaoase  of  the  utcrine  appendages,  hydronephro6iB, 
tloating  kidQey,  aud  tuberculosia  of  the  peritoneum,  and  from  otlier  causes 
of  intestinal  obstruction,  auch  as  healcd  typhoid  ond  tuberculous  ulc^rs,  and 
the  impaction  of  gall-Htoues. 

Trmimint. — Medtcjil  Lreatincnt  can  oiily  be  ^mlliative.  Surgical  opora- 
tion  Hhould  retieive  the  first  consideration,  because  a  radical  cnre  of  nmlig- 
nant  iuteatinal  grovrths  is  now  no  longer  impoasible.  The  diet  should  Ite  so 
regulated  that  no  irrltating  matter  is  aUowed  aud  littlc  fjecal  reeidue  re?sult9. 
It  should  be  chietlj  fluid,  eaay  of  digestiou  and  ab8ori>liou.  By  this  mcans 
the  chance  of  intestinal  obstruction  is  diniinished.  pain  is  lesseued,  a  grealer 
degree  of  rest  is  seciired,  and  the  tendency  to  lutmorrliage  from  the  ulcerated 
mucous  menabrane  is  ob^iatod.  In  advaaccd  cases  it  may  be  advisable  to 
rely  largely  on  rectal  feediug.  Iu  the  laat  Btagt-s  of  the  disease,  when  aH 
hope  of  n;covery  has  paBsed  and  the  patieuts  life  is  rtjodered  miaenible  by 
constant  Bufferiug,  opium  or  morphia  should  be  regularly  given  in  sufticient 
doaes  to  seciire  relief  aud  peace. 

In  eaneer  of  the  duodeuum  with  syuiptom8  of  stenofiis  end  dilatation  of 
the  stomach,  lavage  give«  tetnponiry  relief,  and  ga8tro-entero8toiuy  \vill  per- 
maneiitly  relieve  the  distreeaing  vomiting  and  proloug  Hfe.  InUfstinal 
antisepticB,  such  as  salol,  appear  to  do  good.  if  fever  /md  other  8yniptom8 
of  auto-mtoxication  are  preaeut.  Kor  hieuiorrhiige,  turpentine  or  ergot  may 
be  tried. 

In  cancer  of  the  small  or  large  intestine,  escision  of  a  liiuited  eTowth 
offers  the  chance  of  a  radical  cure,  and  is  in  any  čase  the  best  palliative. 
£xciaioQ  of  growth8  of  the  large  iittestiue  has  given  the  best  results,  and 
exploratory  uperaLions  are  adiisable  as  soon  as  there  is  a  reusonable  doubt 
of  their  presenKe.  If  the  disease  hae  advanced  too  far  to  admit  of  escision 
of  the  growth,  an  intestinal  unastomosis  performed  at  tho  situation  most 
suitablo  to  the  particular  čase  will  allow  of  a  tcraporary  retum  to  health  and 
remove  the  obstructive  BjTnptoms  {vide  "  Intestinal  Obstruction,"  p.  426). 

Sarcoma  of  the  Intestine. — Sarcoma  of  the  inteatiue  is  more  rare  ihau 
caruinunia.  Few  cases  have  been  reported,  and  it  is  difficult  to  estimate 
eiactly  how  many  of  the  reported  cases  osg  triio  sarcomata,  sarcoma,  lympho- 
sarconia,  aud  lymphoma  beiug  coiifused  iu  lhe  desoription^.  Lympho- 
sorcoma  occui-a  in  the  intefitine  in  connection  with  Hodgkin'a  disease,  and 
mav  grow  to  a  large  size.  Sarcoma  here,  as  elsewhere,  may  occur  at  an 
ejirly  age,  nnd  cases  have  been  reported  iu  children  of  a  few  years  of  age. 
The  intiltratiou  of  the  bowel  rai-ely  produces  stcnoais  or  obstruction ;  on  the 
contrary,  the  lumeu  ia  uHually  niade  larger  by  the  growth.  Constitutional 
symptoma  and  ^vvasting  appear  earlv,  ond  death  occurs  after  a  shorter  iUueea 
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than  in  carcinoma.    The  prognoais  and  the  reeults  of  trealiuent  are  equanr 

Non-Maugnant  Tcmours  op  tur  Intestink. — Adenomata. — Adeno- 
mata  arise  from  Iielierlnihn*8  or  BrunQer'8  glanda,  and  have  a  typic&l  acinoas 
stnicture.  A  considerable  amouut  of  tibrous  tissuc  muy  be  found  in  their 
iiiatrix  when  thejr  aro  fibrous,  or  tliey  mav  \ye  mj-aiomatous  and  aoft.  Thej- 
iuay  bo  iilUiched  to  tlie  luucoua  lufuibmne  by  a  broad  liaae  or  by  a  uarrow 
liedicle  of  variabi«  length.  The  large  int^stine  is  their  most  frequent  gite, 
and  considerable  niimbers  majr  be  pneent. 

Fibromaia. — Fibromata  arise  from  tbe  conDectivc  tissue  of  the  sub- 
mucous  eoat,  are  alwa7s  uumerous,  uaiiall)'  emall,  and  niay  ho  either  aessilr 
or  ijedunculaUjiL 

Mtfomata  and  FihTomyomata  arise  from  the  maecuUu*  coiit,  ans  U8iia!ly 
small,  and  pcasess  a  pedicie. 

Lipomata  and  Angeiomata  alao  occur,  but  aro  rare. 

AU  the  above  are  usuallf  claaaified  aa  iniestinal  polypL  CUnicallv  these 
innoccnt  tumours  may  giire  rise  to  no  sjnnptonjs.  or  to  irregular  atUcks  of 
diiirrliuea,  accompauied  hy  hituiorrhage. 

Their  weight  iuay  caiiae  invagination  or  intusaiiaception,  and  if  large. 
they  may  produce  mechiUiical  oletruction.  Caeea  have  been  recorded  where 
thcy  have  booome  detached  and  paased  por  rcctum,  making  the  diagnooia  clcar. 

AcTi>'OMYCOSis  OF  THE  Intestines  ia  a  rare  dia^se.  Oue  mode  of 
infection,  i.e.  of  the  depofdtion  and  (m>wth  of  the  eeaontiiU  fungua,  ik  through 
the  intestinal  niuooua  membrane.  The  leeions  may  oocur  in  any  {mrt  of 
the  intostintt,  but  recorded  cases  point  to  the  large  intestine  as  the  most 
uininl  Bito,  the  otL-cum  and  appeudijc  beiug  probably  the  most  freqacDt.  The 
early  lesions  conatat  of  small  tilmcesHea  in  the  tmbmucoua  cuat,  appareut  tu 
the  naked  eye  only  as  indetinitc  B«mi-tranKlucenfc  suellings,  which,  when 
puncturod,  contain  pus  and  the  amall  spherules  of  the  fungu&  Theee 
abscesB  caritiea  either  rupture  into  the  intestiuu  and  form  au  ulcMsr,  which 
mAy  heal  and  leave  a  puckered  cicatrix,  or,  more  nBUHUy,  iiifdtrute  and 
dentror  the  nmftcular  coat,  ncting  as  foci  of  a  spreading  chrouio  infloiumator)* 
induration,  whioh  extende  to  the  peritoneiim  and  caueea  matting  of  the 
aurrounding  parts,  intersperaed  with  amall  abaoeas  cavities.  A  palpable 
tuuiour  is  thus  fcoiued,  w)uch  may,  and  uHually  does,  ran  a  chromu  courae. 
tenda  to  involve  the  abdnminal  wall  aud  to  open  externally,  bnt  when  it 
does  BO.  fails  to  discharge  pua  in  quantity  Uke  an  ordinary  atiauesa.  In  the 
discharge  the  chaructcristic  graomcs  aro  found.  The  procesa  is  e88entially  a 
cliroui<i  K|»rttading  iuflammation  witli  aupiniratlou,  wliich  may,  l)y  virtuc  of 
its  tutuation  by  eitenaitm  or  metastasis,  epread  Ui  the  liver,  kidueyH.  etc.,  or 
may  hy  a  tistuloos  opening  commnnicate  ^rith  the  bladder,  stomach,  or  other 
port  of  the  intostine. 

SymptomH  are  alway9  obacuie,  and  uiauy  cases  remain  duubtful  or  un- 
HUKjHHited  until  a  necntps)'  reveals  the  Irue  nature  of  ibe  di*iase.  lu  the 
earlv  Htiigt>H  thp  HVtiiptoiusarc  usuallv  tboae  of  intcfttinal  irritatinti  and  atouy 
— diarrtKi'a  of  rariable  8everiiy  aud  abdomiual  distension  from  tlatulenoe. 
Aa  the  diaeaae  advaucea  a  (taliiablo  tuoiuur  Itecomos  evidcut.  Acuording  io 
the  idtuatiou  tliis  wiU  resemble  au  appendix  abaueiH,  a  nrcoma,  rte.,  and 
nnlesa  it  is  iKHvdblo  U)  tind  gninulcii  in  th«  atnola.  urine,  or  dischargu  of  the 
al4c«i)S,  it  i»  exceediu;.'ly  tlilliruU  I^j  funu  au  opinion  as  to  the  nntum  of 
the  cose.    Temperaturi)  is  run-lv  rMrvated«  and  Uie  o^>uri^'  of  tli'-    '  i^ 

tiirikingly  alovunlessfluuiecoiuplicuiionsuobaaaperforutlnu  iLud  I   :  i-« 

Hliould  BUj)ervene. 

Diagnont. — Carefbl  neoreh  must  Alway8  1»  made  fnr  tlie  obazaoteristic 


426 


INTESTINES,  SURGICAL  AFFECTlOJfS  OF 


sphnruleB  ot"  Uie  fun;ju8  in  tlie  sUiola,  m  the  diHcImr^  of  abacetis  if  the  ease 
has  nrrivcd  at  t-his  stage,  and  in  the  •urino.  On  the  detoc-tion  ol'  tbese  only 
oan  a  positive  opiaion  be  iormed.  lianeom  sajs — "  When  a  eubacute  or 
ohrooic  inflainmation  occurs  which  sprcada  withaut  muoh  clective  affiDity 
for  any  tiasue  or  viw;uB,  which  is  hanl,  even  woody,  to  the  toucli,  Jnvolvea 
the  ekin,  Roftfns  in  tho  centre  Blowh',  at  Ien)^t]i  yield8  puB  in  acanty  prf>- 
portions  reiativo  to  the  bulk  of  the  8WelliDji,  aud  does  not  heal  ■when 
lTeely  "pencd  aud  dnuncd,  it  is  alnioat  certaitily  an  iatective  malady,  and 
actluomyGOHi!5  iiiay  be  Htrougly  sus|kecled,  and  the  spberulcs  and  colonies 
»hoiild  bt3  snujiht  for." 

Treatmen  i. — Lniv;e  dc^es  of  indide  of  potasaiuni.  at  least  one  drachm  daily, 
18  the  most  hMj)erul  remedy,  and,  it  is  tiiiid,  mav  uiire.  Ransoin  reports  such 
a  čase.  Intesttual  autiscptica  al»o  afTord  relief.  If  a  palpable  tumour 
exiBt  it  shimld  l«i  freiilv  ojjened  and  dmined.  If  cimuiualancea  permib,  it 
is  pOBsible  that  scnipinf^  or  nny  meane  to  eradicato  the  then  apparont  leaion 
are  justifiable,  in  s]>ite  of  the  fact  that  othcr  organa  or  tiasues  may  be  in- 
volved.     ( Vidt  ttlso  "  Actinoniyco8i8  "  and  "  Appendicitie.") 

LITERATUKE,  — a«i«ral:  Ai-LBrTT'»  SifMnn  c/  Medicin f^  "Dumisi-s  of  the  Intestin«." 
Sp«ci&l:  MriRmid  RiTiiiiF.s  Te^tBuokoflSctHfrivhHpj;  Citi'[KHnAKK'i(  Ttxi-Book  of  BaeUriO' 
ta^!/ :  S.  aml  W.  3.  FgSWII'K,  UUtn  t-f  the  Biiodmum  and  StonuuA,  AoUnomjrcotls : 
Raksomk,  .]fftl..f'hir.   TranH.  roU  lxxr.  ;  Lkitu,  Edin.  Itotp.  Jteporta,  Tol.  ii. 
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Intkstinal  obstructiou  is  cansed  on]y  br  mtjchanical  obstacles,  and 
suTgical  cousideration  is  dcmanded  from  the  outset.  A  suddeu  complete 
obstructiou  of  any  part  of  the  small  or  large  iutestine  catises  the  same 
seriona  avmiitoms  a.s  are  uiet  with  in  8traugulat«d  h^rnia,  and  the  jmtho- 
logical  conditions  produced  above  the  ol>8tnictinn  (and  these  are  far  the 
most  important)  are  the  same  in  both.  It  is  therefore  obvious  that  if  as 
early  surgical  treatiucnt  could  l)c  adopted  in  cases  of  intestiual  obstruction 
aa  in  casea  of  Btran<nilated  heruia,  the  preseut  bad  resulUi,  whic-h  every 
surgeon  dejiloroB.  wnnld  at  once  improve.  Tlie  dirti{;nlty  of  early  diagnoeis, 
more  than  anything  else,  contributes  to  fata!  delay.  A  careful  and  iu- 
telligent  pructitioner  can  scarcely  make  any  uustake  when  ho  aeea  and  feela 
a  atraugulated  hernia,  bnt  the  diaguosis  of  a  siuiilar  coudition  hidden  in 
Lhe  alHlomen  ia  surrounded  liy  dtllk-ultiea. 
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For  the  first  few  hoiirs  iu  a  caae  ol'  sudden  couipleto  obstruction,  thc 
sjmptoms  produced  are  tbose  brought  about  by  aiiy  couditioa  wliicb  may 
cause  a  profound  impresaiou  on  the  aL)doimnal  nen*es,  and  are  thoee  of 
abdominal  sliock.  Many  serious  alnlominal  lesion«,  mich  as  perforated 
gaatric  or  duodenal  ulcer,  ruptured  vermiform  appendix,  lealdng  ectopio 
gestation,  gall-atones.  etc.,  are  att«Ddc<i  by  sjiiiptoins  whioh  aro  indis- 
liugtiiHhable  from  thosc  occurriug  iu  t!io  early  Blage  of  sudduu  ol«lrucLiou. 
That  Lhey  are  due  to  neri^ous  influr.nce  in  casea  of  obstruction  ia  proved  hj 
experiineDt8  od  animals,  which  ahow  that  votniting  and  other  acute  mani- 
fcfibitioas  do  not  follow  artificial  coustriction  of  the  intestinc  when  tbe 
mesenteric  nerves  8upplyitig  it  have  been  prenouBly  divided.  This  know- 
ledge  alao  help«  to  au  undurataiuling  of  the  umrvelloua  relief  foUuvviug  the 
nee  of  opinm. 

The  eecond  stage  sooo  foUovs  on  the  first  .Shock  is  recovered  from, 
and  tho  typical  8ymptoms  and  signs  of  obstruction  are  now  more  Ukely  to 
be  met  with  tban  at  auy  other  tirne,  if  carefully  looked  for.  Theee  are 
produced  by  a  vigorous  attempt  on  tho  port  of  thc  intestine  to  geC  tid  of 
tbe  obatructioD  l>y  forcible  cuutrat-tions  iu  its  uustriated  muscular  coat. 
The  forcible  contraction  of  unstriated  uiusclti,  here  as  elaewhere,  inihices 
thc  most  ngonisiag  \mn,  iu  great  part  interuiitteut,  and  maDy  p^lienU 
abready  more  or  less  famiiiar  >Wth  iotestiual  pain,  aa  most  of  us  are,  xni\ 
at  this  Btage  expre8s  a  confident  belief  that  if  ouIy  vfiad  could  be  votded 
they  would  sood  be  well  again.  Shurtly,  and  not  8lowly,  the  vigorous 
contractions  oeaae ;  the  intestines  become  more  distended,  eas  and  fluid 
increasiiig,  and  thc  third  stage  of  intestinul  i>ara1y6is  is  reached.  This  is 
accompunied  by  veuous  eugorgement  in  tbe  intestine  above  the  obatmction, 
nio«t  marke<i  in  its  iminediate  miighliourlioud.  bul  rupidly  iuvolviug  lugher 
and  higher  portions,  due  to  interference  with  the  bbod  circulation  by  dis- 
teusiou.  FoUowing  the  circulator7  disturbanoe  there  is  an  incroascd  quantity 
of  fluid  poured  into  the  inlestiue,  ab»or{>tiuu  beijig  at  the  aame  tirne  checked. 
Increased  gae  formation  from  the  putrid  couLeuta  helps  t»  furtlier  the 
distension.  Free  fluid  ia  also  found  in  tlie  peritoneal  cavity.  and  in  the 
most  acute  cases  may  contain  suflicient  blood  to  culour  it,  as  ocours  iu  the 
sac  of  an  acute  straugulated  hernia.  The  intestiual  waU  above  the 
obstruction  becomcs  ml,  thickened,  soiblen,  aud  friuble,  aud  the  first  histo- 
logical  alteration  apparent  in  it  is  an  aetive  destruction  of  the  cells  lining 
its  mucoua  membrane,  which  play  so  large  a  part  iu  it«  protevtion  from 
Beptic  invasiou.  Below  the  obstruction  the  bowcl  is  palc  and  contracted. 
The  Itftcterium  coli  now  bocomt«  exceplioual]y  aetive,  thri\iug  in  the 
itagnatlng  intestiual  fluids  and  invading  the  intestiual  wall8.  The  transi- 
lion  from  this  stage  to  the  flnal  one,  if  the  pationt  surrives  the  auto- 
intoiication  produced  by  abanrptiou  from  tiifi  own  intcsliucs,  aud  cx- 
haustifiu  resulting  from  the  slarvation,  pnin,  and  vouuliug,  is  by  peritunitis, 
brought  about  eithor  by  the  migmtion  of  organisms  throiigh  llic  ■'  ■  ! 

and  danuged  inteetiuul  wuUs,  ur  br  thc  moro  gross  mcthoil  of  i" i 

through   a  disleusiuu   ulcer  or  gungrenous  patch  at>ove  the  obstructtou. 
Jo  the  final  stage  the  ouly  diagiiosis  poitaible  mtty  be  that  of  iKritouicia 


CLAsaincATioiT 

No  clasBification  is  entirelj  eatiBfact')ry.  PerhapH  thc  faest  in  one  which 
divides  tbe  causes  of  mecbanical  obstruction  ioto  live  elaanes : — 

1.  Stnof^iUtion  of  the  iutimtine  by  banda,  accideuUU  rings,  intemal 
bcniin«  adbesions. 
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2.  BefecU  of  poHiiion  in  parla  of  tlie  iutesLiue,  8uch  as  iutuasuscepti(»i, 
rolvuluB,  kinks.  disiilacement  hy  tuniours,  elc. 

3.  Blockiug  of  the  limieo  hy  foreign  bodies,  po)ypi,  bard  f»ca1 
masses,  etc. 

4.  Strictures,  siinple  and  maUguaut. 

5.  Paraljtic  ile\w. 

1.  ištrangulation  bif  Banda,  Intfrnal  Hermee,  Adht^ion&.etc. — Strangola- 
tion  by  bands  «.i»peura  to  Imve  become  more  comuiou  eince  abdominal 
section  ceaaed  to  be  a  mre  operation,  for  manj  of  these  lianda  rasult  from  a 
precedinp;  peritonitis,  aud  may  be  caused  by  the  trauuiatisn  of  operation.  In 
addition  to  thia  cuiisc,  iliaease  in  the  appemii.\,  or  in  the  pelvic  \'i8cera,  or 
tuberciiloua  lesioiis  in  tlie  abdoiiieu,  aitj  fro<iueut  sourcea  of  a  ptritonitis 
\vlu(!h  leaves  adheaionH  to  b«  atrhtcbed  and  thinnod  into  conls  or  broader 
bands.  Another  origin  is  not  nnconimon  :  a  tag  of  omentuui  adhering  in 
tho  neigbbourhood  of  a  femoral  or  inguiual  heniia  in  coiirse  of  tirne,  bj*  a 
procesa  of  elreteliing  and  rolUng,  is  converted  into  a  cord  or  band,  often  of 
a  great  Icngth.  Such  cords  or  bands  produced  bj  any  of  the  causeo 
meutloncd  may  strangle  the  iuteatine  in  everj  couct-ivable  way,  bo  much 
ao  tbal  nu  two  c»8fis  are.  exai.lly  alike.  Adbering  ab  botli  euds,  cither  to 
\T8eera  or  parietes.  aud  reuiainiug  free  in  the  centre,  a  bridgo  ia  formetl 
under  which  a  loop  of  intestine  maj  slip  and  )>e  etrangled.  A  long  cord 
uiay  loop  itself  aud  becoine  knottcd  round  an  intcstiiial  loop,  as  a  piece  of 
string  purpo8oly  tied  ruuiiil  it  would.  Ou  the  other  hand,  the  inteatine 
mfty  wind  itself  roand  sucb  a  cord,  and  become  Htrangled  by  ita  own  act. 
More  tJian  one  čase  has  been  reported  whcre  two  Umde  have  been  found 
post  mortcra.  the  uvrong  one  having  been  divided  during  operation.  In 
additi^m  to  tlie  baud,  it  is  nol  infrei^neut  for  a  volvuliis  to  be  found  in 
the  enanared  inteatine  beyond  the  band.  Many  of  the  well-marked  cords 
are  not,  however,  dne  to  a  preceding  peritonitis,  but  have  a  cougenital 
origin  from  persisteut  rcmuauts  of  the  ompbalo-mcsenteric  vessels.  lu 
this  coantsctioii,  tou,  tlie  Meiikt-rs  diverticulum  may  be  noticeil.  lu  the 
human  fwtU8.  abont  the  eighth  week  of  intm-Titerine  Hfe,  tbe  vitelline 
canal  nonn.alIy  disappears.  Tf  it  does  not.  the  connection  l>etween  the 
small  intestino,  usually  at  the  convex  surfacc  of  tho  ileum,  and  not  far 
from  the  ileo-ca.H:al  valve,  and  the  umUilicus,  iuay  permanentlj  remain. 
Then  a  tiiliular  olV-shoot  or  divcrticuUnu  ptjgaessed  of  the  same  structures 
a»  go  to  form  the  sinall  intestine  may  be  found  extending  from  the 
inteatine  to  the  umbiUcua.  More  commonly  u  portion  of  this  tube  ia 
obliterated,  aud  there  is  found  projecting  from  the  intestine  a  short 
diverticulum  attac.hed  by  a  cnrd  to  the  neigldmnrhiKKl  of  the  umbilicus. 
At  times  the  distal  extremity  of  the  diverticulum,  or  its  obliterated  re- 
preeeutative,  is  set  free  and  niay  continue  to  float,  or  may  contract  freah 
ndhcsiona  to  any  jmrt  of  the  parietes  or  viacera,  Auother  baud  producing 
preL-iaely  siiiular  reanlts  inay  1»«  coustifcuted  by  the  adbeKion  of  normal 
structures,  for  esample  the  vemiitorm  appendix,  the  Kaltopian  tube,  tho 
appendices  epiploiC£e,  the  intestine  itself,  and  its  meaenterj.  Cases  also 
are  recorded  of  intestine  strangulutcd  by  the  long  pediclc  of  an  ovarian 
cy8t. 

Tlie  pathologiual  results  prodiici^i  iu  the  inteatine  by  strangulatlng 
bands  are  of  two  tinds: — (1)  Those  Umited  to  the  area  of  intestine 
strangulated ;  and  (2)  changes  in  the  intestine  above.  The  lattor  are 
similar  in  evory  instance  of  acute  obstruction,  aud  have  already  been 
referred  to.    The  local  changes  are  thoae  produced  directly  by  tho  con- 
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loting  agent,  cauaing  necrosis  froui  prcssure  at  the  site  of  ooDstrictioD, 
and  vascuiur  ulmnges  in  llie  gut  l«)'uu(l,  wliich  t«nd  to  protliice 
gungrene  of  the  portion  ensnared  Au  eirlv  releaae  ol"  ihe  gut  bIiowr  a 
pallid  depreesion  at  the  point  constiictcd.  the  jiallor  and  constriction  dis- 
appcaring  in  a  few  minutes  aft4>r  ita  roleose.  At  a  later  stago  the  pallid 
conatricUon  does  not  di8ap|)ear,  aud  aection  of  the  iatestme  8how8  tbat 
the  irhole  thicknees  of  it8  wall,  (^xcept  tlie  pentuneal  coat,  \ms  lieen 
de8troyed,  the  site  of  the  coustriction  internallv  lwmg  marked  by  ulcera- 
tion  of  the  mucous  aud  muscular  coats.  Thi:i  ulceration  is  foimd  in  the 
entering  purtiou  of  ^ut,  and  at  the  ILiuit  of  tho  distcndcd  portion  when 
the  oDnaLriction  is  a  siuall  tight  band,  aud  onlj'  a  fevv  inchea  of  gut  have 
passed  nndor  it,  as  is  generali}*  tho  coae  (Fig.  1) ;  but  not  uncommonly  it 


rta.  t HlfUipitaUaB  bf  Ugtit  ImimL 

occura  at  the  further  Umit  of  the  eutmared  gut,  as  wheu  a  latge  coil  of 
iniestiue  jMusee  uuder  a  Uhhu  luind,  and  is  olistruoted  onIy  at  its  outlet 
(Fig.  2).  Evideiicea  of  local  jieritoniiiM  are  Boon  seen  io  the  atruugulated 
loap,  Its  Hurface  Itecomes  dull  and  (itioky,  and  later  on  ia  covered  with 
purulent  lymph.  Finallj",  the  aigns  of  gangrene  appear.  The  tovrest 
portion  of  the  iloum  is  most  coiamouIy  caught  in  this  form  of  obstructiou. 

Internal  Jlrrmtr. — In  the  {uritoneuni,  covcritig  the  posterior  abih>uiinal 
wul1,  cbielly  at  the  dtiodeno-jejiinal  aud  ileu-cujciil  juuctiouH,  aud  in  relalion 
to  Uie  ciuoum  and  aigiuoid  iiexure,  |Kitiches  of  peritoneum  are  normaUy 
found.  Into  one  of  tbose  a  portion  of  bowel  xaay  enter.  Indeed,  caaes  are 
rvcordod  in  which  the  whole  of  the  amiiU  iutestiue  haa  been  found  in  such  a 
tiac.  The  gut  uiav  1«  held  luid  bccomo  atraugulaled  Lhere;  ur  a  loop  of 
inteetine  iniiy  \W6»  through  uither  normal  or  ubnormal  oponings  in  the 
mflaeat«i7  or  omentum,  such  as  are  (K'oa8iotiiUly  found  In  hoallhy  subjects, 
or  tooh  ot  mAj  be  left  aft^T  tears  from  tnjary,  or  the  furamen  of  Winaluw 
mjky  aUo\v  tlin  gut  to  pasa  through  luid  bocome  rotaiuctl  in  the  Iijmer  ]Mri- 
toneal  aac,  straugling  it  at  ita  entnince;  or  aa  the  rasult  of  a  congenitol  or 
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occideutal  openiug,  intestines  may  pass  in  to  tbo  pleura  tbrougli  the  dis- 
phragni  and  be  nipped  by  tho  coni^emtal  or  acquired  orifice.  Diaphragmatic 
Iiernia  i»  prautiuiU/  Hmited  to  the  laft  side,  as  congenital  opeiiings  are 
generallj  found  there,  and  tho  livor  protecta  the  right  side  firom  the  effects 
of  injury. 

Adhesions. — AdhcsioDS  occiir  ofteu  as  a  result  of  prec«ding  peritonitia, 
due  ctue3y  to  tuberculoais,  appemlicitjs,  aud,  in  vromen,  to  pelvic  lesions.  In 
the  latter  čase  the  remilts  are  eomewhat  different  from  those  produMd  by 
the  ordinary  bands  or  adheaions.  A  loop  of  ictcstiac  becomcs  udherent  to 
some  jMirtion  of  tho  pelvic  wall,  t'rci|ueutly  the  bladder  or  uterua.  Under 
the  bridge  of  iutfestiuo  aud  m«sifnteiy  so  formod,  coils  of  iutestine  find  their 
way  betweea  the  arch  of  intestiue  and  meeenterj  in  front  and  the  pelvic 


y 


Fiu.  1.— tHntigulatiiiti  bf  innrati  buvL, 

wh11  behind.  The  intestinal  coutents  pass  freely  into  the  ensuared  loops, 
but  have  ditHcuIty  in  making  their  escape.  iJistenaion  follows,  and  the  in- 
creasfid  teuHiou  bruught  about  by  thiH  forL*t:s  the  6\\t  channel  iuto  a  poaitiou 
from  which  it  ciinnot  esiaipe,  usuaUy  th«  sharji  angle  formed  l>y  the  mesen- 
tery,  and  thia  portion  of  intestine  becomes  acutely  strangulatod  as  by  a 
baud  (tieo  l''ig.  2).  Kinkiug  of  tlie  iutestine  iuay  cauae  obatruction  by  the 
dragging  of  a  liiuited  adheaiou  (Fig.  3),  produciug  a  valvular  occlusioD,  or 
8o  much  matling  umy  atlend  tixteua)ve  lulhtuious  thaL  the  paasags  of  in- 
testinal contents  is  prevented. 

2.  Defecis  »t  Position  of  Parts  of  tht  Intesiine«. — lutussusception  ia 
the  most  common  cxaiuplo  of  this  Vftriety,  aud  oue  of  the  freipicnt  cauaea 
(ahout  oue-third  of  ull  cjiaea)  of  inteatmal  oljstriictioii.  A  portiou  of  cou- 
Hlriiited  }towtd  is  nx.eived  into  the  fylin<i<'r  belovv  it,  bo  timt  a  transverse 
section  through  the  involved  portion  from  without  inward3  wauld  show  (1) 
the  sheuth  with  ita  mucoua  aurfaee  iu  contact  \villi  the  uiucous  aurface  of 
(2)  the  returning  or  luiddio  b\yer,  tho  peritoiieal  coat  of  whiiih  is  iu  coutact 
witli  the  jjeritotmal  coat  of  (S)  tlie  eutijriug  layer.     Tho  iimer  twa  layer8  are 
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kDown  as  the  iutuasiiscoptiuii,  the  ouUr  or  Iheath  as  the  intussuscipiens. 
Thti  upper  part  is  kDowu  as  tbo  Qtx:k  or  collor,  and  the  ftpex  is  the  lower 
extreinity  ot'  the  iutusstiscTplum.  The  meeenter^  is  fouud  between  the 
tajers  of  the  int-iiHHiisceptinn,  and  usHisto  in  the  arrest  »f  further  progreffi  of 
the  in%'olved  i>ortioii  of  iutestine  by  the  traction  it  exert8.  In  addition  to 
this  the  intubsudeeptum  is  luade  to  take  a  cruned  Ionu  hy  it,  acd  the  orifice 
At  ite  apex  to  become  more  alit-like  thao  ciitiular.  Any  part  nf  the  amall 
or  large  inteatine  inay  lie  involved,  and  theae  varietiejt  art;  deHcrihed  under 
the  name  of  the  portion  of  intcatino  uttected. 

IntusBUSOeptiou  in  children  beforc  bhey  are  five  years  of  nge  is  commou. 
It  appears  to  foLlow  frc<|ucutly  the  vigorous,  irrcgular  peristaL^is  cau^ed  hy 
purgativti  medicine  or  irritating  fotnls,  aud  is  seldoin  due  to  auy  orgauiu 
disease.  In  adtilts  it  is  comparatively  rare,  and  with  few  excepti<ms  is 
occafiioned  by  growths  io  the  bowel,  either  polj^pi  or  annular  malignant 
gn>wtha.  The  ileo-cn^cal  valve  ccTtainly  plays  a  Tery  important  part  in  its 
production,  trn  the  ileu-cujcal  junctiun  is  the  commonest  ait«  of  iL     Thla 


no.  1— Cink  vUli  irtliMloa  Io  «  mbtfCBlotu  a^traMta  ^ud. 

valve  has  beea  aptlr  conipared  to  the  auue,  aud  intussuBception  hero  to 
prolapne  of  the  i-octum.  I  have  seen  acute  intussusception  follour  trn- 
mediatcly  on  severe  stmio  iu  a  hcalthy  youug  adult,  uud  in  babieu,  too, 
Viyorous  juniping  up  and  di)wn  previoua  to  ihe  attaek  has  lt«n  ol«erv«l  iu 
Bo  iuauy  cases  ttiat  tmuuiatisiu  muat  lie  not«d  as  an  escitiug  cause. 

A^Mirt  from  the  iutuasusceptions  found  post-uiortom,  vniich  produoe  do 
oljstruotion  aud  caubu  no  5ymptoms,  aud  appear  iu  the  act  of  dyiug,  two 
distinct  Tarietiee  of  intussusception,  pathological  and  clinical,  are  met  vritb : 
the  acutti  and  the  ohronic  In  acute  casea  the  iatussu8c«ptcd  bowel  and 
it«  imj8(mtcry  aru  nipiH^l  by  the  cuUar  at  the  ueck,  and  the  iutusausct-ptuiu 
is  afleoted  as  is  the  iuiprisonetl  bowel  in  a  stniogulatcd  hcrniii :  Fint, 
Tho  venous  oirculation  is  obatructtKl  in  the  iutUHHUNCtiptuiu ;  iheu  follnWH 
oedeiua  aud  oonac^uent  int«rference  with  the  artehal  8i)ppty;  next  the 
damagod  tistrnua  yiuld  to  the  attaek  of  the  UiciUus  coU,  and  bcvomu  inllauied. 
gangrene  occurring  as  the  linat  result.  Abuve  the  iutuasuHcepiiuu  ihc 
uatoetino  is  distpndi.<d,  aml  di^structivu  cinulaUfr)*  cliiingi*-H  iin^  l>ruu;;ht  alH)ut 
in  it  os  iu  ull  o)Mtrui--tiou  onevi.  The  uiust  iitijiortnnt  |)athoIngicid  lacts  to 
boar  in  miud  fniMi  the  eliuieal  poiut  of  \iew  are  the  8welliDg  of  the  iutua- 
ittsoeptuiu  prodiicud  by  veuous  eugorgeuieut,  which  iu  the  cuuraf  of  u  few 
bours  uiay  l>e  em  pronounced  aa  tu  maku  reduutiuu  imposaible.  The  eugorge- 
mont  is  mottt  niarked  at  tho  ai>cx  of  thu  intusiiiiKcptum,  which  ticcomos  so 
awolleii,  roundod,  aud  Hnn  n«  tt~>  rueuinUlu  n  tuniour.  aud  to  i-tIi.-ctuuUy  rratttt 
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ordiimr/  efTortu  iiiade  lor  its  refease.  Of  eveit  greater  itnportance  is  tbe  fnct 
that  mlheaioDS  are  likely  to  form  ntpidly  in  acute  caBes^aod  toglue  to^ether 
the  peritoneal  coat6  of  the  involved  inteatine.  Theae  adhesions,  tnough 
favourable  to  spontaucoiia  recovery  by  slouglung  of  tlie  iutusaiisceptum,  are 
a  hindrauce  to  its  HUi-gieal  retlia-tiou.  The  tttiual  causes  of  death  are 
gangrene  of  the  sheath,  perfnration  in  it  or  in  the  TM>wel  above,  aud  gan- 
grene of  the  intnasusceptum. 

lu  the  chroaic  variety  thcre  is  at  Hrat  Uttle  if  any  interference  with  the 
vaecular  8upply  of  the  involved  bowel,  nnd  inilammation  i8eoD»aquentIy  not 
broK^lit  about.  Even  after  inaiiy  months  in  some  chronic  rase«  reduction 
has  beea  easily  etfect*ri,  on  acconnt  of  tbere  beinc  but  n  snmll  auiount  of 


Vta.  4.— VolvulaRof  Nlginvlil  tluniT«, 

8welHng  and  an  absenoe  of  inllaiQiiialory  adheaions  to  glue  the  displaced 
and  oppoeed  peritoneal  surfaces  tflgether,  Sooner  or  later,  however,  in  thcso 
caaes  more  active  mischiof  dovciops.  l''requently,  in  the  neighbaurhood  of 
the  lesion,  ulcera  form,  and  perfoniiiou  witb  peritonitis  tenuinates  existence. 
The  gut  above  is  frfiquently  hypertrophie<l  a«  in  other  chronic obatructioncases. 

Tordon3  and  Ko^rM/Mjf.^Torsiona  and  volvulus,  though  frequently 
spoken  of  as  comirniu,  are  ijuite  rare.  With  a  suHiL-ienlly  long  me3entery 
the  uinst  coinplicated  kuota  and  taista  may  ariae,  but  except  fur  the  puzzUng 
difficulties  in  doalin^  witii  theae  complicate«!  uonditions  8ur^ipally,  they  are 
of  small  clinical  importanco. 

Votvtilua  is  a  wcll-marked  variety.  It  consists  in  the  twistiQg  of  ao 
intestiual  loop  round  an  asis  fornied  by  its  nic8entery,  a  congenital  or 
aeqiured  lengtheniiig  uf  which  ja  conimoiilv  foimd  asaociated  \vith  it  (Fig.  4). 
It  chietly  occura  in  elderly  adnlts,  and  the  siginoid  flcsnre  is  its  mogt  common 
site.  For  this  there  are  several  reasous ;  the  sigmoid  is  a  long  loop  \vith  its 
commeucenient  and  torminatiou  cloae  together.  Tlio  loop  has  consequently 
a  narrow  neck.  and  in  patieuta  auflering  from  habitual  coustipation  is  fiUed 
with  heavy  matter,  which  tenda  to  elongate  ita  uiesenter)*. 
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Vohiilufl  ia  one  of  the  most  acute  varieties  of  intestiual  obalruction. 
By  toreiou  of  the  mesenter^  the  circuldliou  of  blood  iii  the  iuvolved  intea- 
tinal  loop  ia  8ud(leiily  intemipted.  The  intestiue  liecomes  of  a  plum  colour, 
and  rapidly  distenda  with  giis  and  flulda  Obstntction  is  caused  by  the 
prossure  produced  by  one  end  of  the  loop  pressing  upon  the  otber  end.  The 
distcusion  of  the  sigmoid  loop  may  bccome  ao  grcat  that  tho  whole  alKloiuea 
appears  to  be  occupied  by  it,  and  the  iliapUragm  Uiay  be  puahed  up,  preHaing 
upon  and  diapUieing  the  huart.  OrganiHins  soan  lind  iheir  viay  throngb 
the  damaged  and  softeoed  gut,  and  pcritonitis  as  the  result  of  this  trans- 
migratioD  frequentl7  causos  deatb.  If  the  patient  lives  long  enougli  small 
patchca  of  gangrene  appear  in  tho  gut,  aud  by  pcrfomtiou  of  these  rapidlj 
fatal  peritonitis  may  m  caused ;  bul  tliia,  owing  to  the  speedy  fatal  isBue, 
is  a  rare  termination.  T  have  recently  met  with  a  rare  čase  in  which 
volvulus  of  tho  sigmoid  was  the  cause  of  chronic  obstruction. 

Kinks. — Kiuks  are  often  the  result  of  lixation  of  an  iutestinal  loop  by 
adheaioD.  and  occur  at  the  juuctiou  of  the  fixed  with  the  movable  portiou 
(see  Fig.  3).  At  other  timea  tfaoy  result  from  the  union  of  two  loops.  as 
vrhen  a  strangulated  heruia  is  reduced  aud  the  damogod  bowel  is  retained 
by  intlammtiUirv  adheaiuus  in  the  position  held  by  it  iu  ihe  Bac 

The  poK8ibiiity  of  displacemr.nt  aiul  eompression  o/  the  int^ntinr  hy 
tujttours  txttrnal  to  it,  tbough  rare,  ought  to  be  borne  in  mind.  Tumoure 
of  the  orary,  of  the  uterua,  of  tho  brcod  Ugament,  of  tl>e  pancreaa,  of  the 
Uver,  of  the  spleeu,  of  the  kiduey,  and  inflainmatory  muaees,  huve  ali  been 
nuted  aa  cauaes  of  inteatinal  obstruction. 

3.  Blocking  of  the  iMmenfrom  vnthin, — The  most  coramon  cause  of  this 
acoident  is  a  Utgo  ffoil-gtone,  which  usuallj  eocapen  into  the  small  intestine 
by  a  tlircct  liatulous  communie-ation  between  the  gall-bladder  and  the 
duodL'nuui.  It  wouId  appu:ir  unlikuly  tlial  a  gull-Htoutf  umall  euough  to  get 
through  the  common  bile  duct  conid  obstnict  the  intestine.  The  slone 
niay  bo  arrostcd  at  any  part  of  its  courao  through  the  small  intestine,  but 
its  usual  plaoe  of  arrest  is  iu  the  lower  ileiun.  If  it  passoe  into  the  large 
intestine  the  dangers  are  ns  a  rule  over,  thuugh  I  have  operated  on  a  oase  of 
intestinal  nbfltructinu  prodnred  by  a  giiU-Htono  blocking  and  cauaing  inflam- 
mation  of  the  sigmoid  tlesure,  and  have  had  to  remove  from  the  rectum  a 
laige  gaU-stonc  which  could  not  paas  thelanal  sphincter,  and  wa8  cauaing 
aehous  obstruction  BympU)ma  Uard  tsocal  maasofl,  clumpe  of  chen-y-6touee, 
intcstinal  calculi,  aud  a  variety  uf  foreigu  bodles,  introduced  either  by  the 
mouth  or  rectum,  are  also  roported  aa  cauaea  of  obstruction. 

Polipi  may  be  benigu  or  mulignant,  and  single  or  multiple.  Nest  to 
Iho  rcctiim  thoy  are  moat  fr«(iuontly  seeu  iu  the  colon  or  ileum.  Obstruc- 
tion may  be  cauaed  directly  by  the  tumour  or  tumours  blocking  the 
intcatinn,  or  by  thoir  producing  intuaBusceptiou  through  drugging  on  their 
nttaohuieute. 

4.  .SVru-fur«.— Strictnree  are  simplo  and  malignant,  the  latter  obiefly 
prcdumina  tiug. 

MaligiMfU  strietura  are  most  c(Hnmouly  fouud  at  uud  ufler  middle  life, 
and  in  the  laigo  intestine.  lo  the  nroall  intestine  they  are  coiuiHinttivcIy 
nun.  Not  unoommon  sit^^a  are  the  ileo-o«ecal  valve,  the  hepatk:  and  aplenic 
flenures  of  the  colon,  aud  tho  sigmoid  tlcxure.  Aport  from  thereotum,  thoy 
occur  with  the  greatest  frM|uenuy  in  the  sigmoid  flexuro  (in  60  \nit  cent  of 
caaes).  The  stricture  b  br<mght  about  by  an  annular  growlli,  sometimes 
reniArkahly  limitcd,  of  oyhndrieaI-i-oHe«i  cJirt;inoma,whit:h  contntclK  thn  iKnrel 
miott  and  moro  as  it  groira.  Cau<x'njuK  growth9  »f  ihe  bowe]  wall  and 
groiring  iuto  ita  limum  oncikinallj  obstruci  it«  ihough  not  oanaog  gonuiao 
VOL.  v  S8 
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stricture,  aud  the  eame  is  true  of  otlier  growtlia,  such  as  lipomala,  Gbro*J 
uiyomata,  po]yiii,  ailenomata,  sarcomata,  and  cj-sU,  ali  of  which,  though  rare„ 
have  been  found. 

SiinpU  strictures  are  coiuiuoiily  found  in  tlie  amall  iuteatinc,  and  ara] 
comiMinitively  rare  in  the  largc.     Thcy  ocx;nr  niostlj  in  youug  p«ople,  and' 
tlieir  cominonest  cause  is  a  healed  tuberculous  ulcer  In  ihe  neighlioiirhoodi 
of  the  ileo-ca-cal  valve.     Other  cause«  are :  congenitil  defects,  u8ually  ia| 
tho  portion  of  ileum  occupied  by  Meckels  diverticulum,  when  they  are 
probably  due  to  au  excc88  of  the  dovelopmental  involution  by  whicb  tbo  pro- 
cese ia  noruiaUy  obliturated,  trauuiotisin,  coutractioua  subacijitent  to  uleera- 
tion  of  a  iKirtion  of  atrangulatetl  gut,  aml  uontractions  followiog  Byphilitic 
ulceratiou,   which    BclectB   by  preferemMJ    tho    large   iateetiiie.     \Vhether 
the  stricture   be   siniple  or  malignaut,  tbe   form  of  obstructiou  cuuscd 
by  it  is  uaually  chronic,  and  then  dilatation  with  bj'pertrophy  of  the  wall8 
of  tbe  int^aatiue  al)ove  tbe  stricture  is  produced  by  it.  and  is  an  iiuportant 
clinical  feature.     The  t;:rcuni,  espec.ially  in  ihese  caaes,  mjLy  reach  sucb  a  size 
as  to  extend  far  iuto  the  loft  side.     The  mucous  membrane  of  tbe  strictured 
co]on  is  t"reqiient!y  in  a  caUirrbal  sUite  nwing  to  the  injur)'  protinced  by 
putrefaction  and  mechanical  irritation  by  the  fitKial  content«  of  tbe  bowe!. 
This  oflcrs  an  explanation  of  the  frequency  mth  ■nrhich  patients  suffering 
from  stricture  coniplain  of  diarrboca,  wUicb  inay  be  the  most  uoticeable 
6ymptom.     Pouehing  of  the  intestine  above  tlie  stricture  is  not  uncommon, 
and  foreign  bodies  are  frequently  fcund  in  these  poucbes. 

5.  raraliftic  Uevs.^Ait^v  abdominal  eection  or  the  apparently  success- 
fuJ  reduction  of  a  strongiilated  hercia,  or  a  severt)  poinful  accident,  auch  as 
fracture  of  the  femur,  due  to  indirect  violeuce,  the  patieut  may  die  in  frora 
two  to  ten  dayH  with  distended  jjainful  abdomeu,  vomiling,  in  the  end 
fiecal,  and  complete  or  pirtial  iubeBtiiial  obatriiction.  I  have  made  careful 
post-mortcm  csaminations  on  several  of  thcsc  cascs,  and  beyond  extreme 
disleusiou  of  the  iuteatiuea  have  discovered  notbing.  Sucb  a  conditiou  is 
known  a«  "  l'am]ytic  ileus,"  and  the  name  esprcjiBes  proliably  ali  tbat  is 
known  as  regards  its  pathology.  After  every  abdominal  soction  there  is 
more  or  lesa  intestinal  diatension,  accompanied  by  irregular  peristaltio 
contractions  causing  severe  griping  paiua,  and  it  is  rare  for  a  patieut  to  be 
abltj  unaided  duriug  tbe  linit  two  or  tliree  days  to  pasH  flatus  or  motion. 
If  this  amouut  of  distensioc,  whinh  may  bo  regarded  as  normal,  should 
increase,  the  position  of  the  intestines  in  the  abdomen  becomea  more  and 
moro  cramped,  till  in  tho  tinal  atages  active  mechanical  obstruction  is  caused 
every  few  Icet  by  acute  benda  in  tbe  intestinal  tubo.  Heace  in  tbe  end  the 
difficulty  is  due  in  groat  part  to  a  mechanical  cause. 


Tke  DUGNoais 

Casea  of  intestinal  obstruction  are  dirided  cliiucally  into  two  clasaes, 
the  acuto  and  the  chronic :  but  clasaiail  text-book  varieties  will  compara- 
tively  rarely  be  seeu.  The  diaguoais  ia  bosed  upon  cortain  8ymptoma,  and 
in  Bome  casea,  unfortunately  not  in  a!l,  on  certain  definite  iihysical  signa. 

l^hc  Simptoma. — Acute  obstruction  makes  its  appeorance  suddenlv. 
Tain  occurs  aa  the  brst  9ymptom,  and  ia  very  severe,  8uificiently  so  in  many 
instanccs  to  cause  marked  t^hock.  The  poiu  is  accompanied  by  aickness, 
whicb  is  8liorlly  fol]owed  by  vomiticg.  Tbe  vomited  matter  conaiats,  at 
firstj  of  the  contents  of  the  atomach  and  cle-ar  fluid,  then  bile-stained  fluid, 
and  finaUy  the  vomit  becomea  fasal  in  character.  The  depresaion  is  more 
marked  the  more  acute    tbe    attack.     Ordinary  sj-mptoms  of  shock  are 
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present;  tbe  patient  is  pale  and  chiUf,  bas  a  feoble  piilse  and  drawn  face, 
and  a  faint  voice.  Thcro  is  complctc  constipation ;  no  wind  uan  bo  ponod, 
and  hiccough  may  be  a  troublusomfi  6ymptom.  The  abdoinen  in  thia  Btage 
is  rclracled,  aud  kept  HkhiI  in  the  endeavour  to  rclieve  tbe  pain.  The  moet 
lafltin^  8ymptom8  are  distreftsinj^  thirat  and  vomiling. 

7'ain.— Pain  may  be  local  at  tirst,  aud  it  is  poasible  that  tho  patient  may 
be  able  hy  its  hdp  to  point  out  the  ncighbourhood  of  ihe  obsti-uction ;  later, 
as  a  ralo,  tbe  pain  becomes  more  iU-detiiiett,  and  is  apt  to  be  referred  to  the 
neighbourhood  of  the  unibilicus.  Altlumgh  the  pain  may  never  be  absent, 
tbere  are.  os  a  rule,  intcnuitteut  paroxy8in8  duriog  which  it  is  markodly 
increased.    The  pain  is  not  aggravated,  but  niay  be  relieved  bj  presaure. 

LocaJ  Tenrlrrtuss. — Teudorness  is  of  greater  imjiorUuicc  lliau  puiu  as  a 
localising  symptoni.  It  is  frtHjnentljr  to  be  fuund  uver  the  sit«  of  the 
oKstruction,  and  occasionallj  the  contracting  gut  may  \m  felt  to  harden  at 
this  spot. 

Fomiting. — Vomitiugis  frc^ueot  in  the  early  stages  of  Ihc*  illness,  but  in 
the  later  becomea  lesa  so,  though  it  continues  throughout,  and  in  acute  cases 
isoncof  the  most  important  and  troubleaome  8ymptonis.  It  de^jcmlstosonie 
extent  on  tbe  nen'Ous  organisatiou  of  tbe  patient,  occurriug  moru  frequeutly 
in  children  and  in  women  than  in  strong-n-iUed  men.  Vomitcd  miLtter, 
with  fsecal  odour,  is  tbe  most  oharacteristic  sign  of  intestinal  obstruction. 
Tbe  laige  qnantity  brotight  up,  tbe  ol>stinacy  vritb  vrhich  the  voniiting  per- 
aista,  and  tbe  force  wilb  whicb  the  vomited  matter  is  ejected,  are  also 
Htrongly  suggestive  signs.  Fo^cal  vomiting  is  so  Tarely  met  with  in  othej: 
conditions  that  special  iiii[(urtaQce  is  always  attached  to  it.  It  occiirs. 
bowever.  in  wptic  jioritonilis,  but  even  ihen  it  is  probably  due  to  mechanical 
obetruction  caused  by  distenaiou  und  kinking  of  the  intestines.  In  two 
caaee  of  mulignant  dimuK}  involviug  the  atonioch  and  tnuisvurse  colun,  and 
causing  a  Gstulous  communicatioD  between  them,  vhicli  bave  come  under 
my  obflon*ation,  it  was  prceont. 

7'hf  tonffue  is  usurtlly  moist  and  foul  in  tbe  early  stages,  and  tbere  is 
fearful  thirat ;  luter,  tlie  tougue  Iiccomea  dry. 

Constipation. — ('nnHtiiHttion  at  tirat  uiay  not  be  complete,  becauao  it  is 
poasible  for  the  lK>wel  below  the  soat  of  the  obstruction  to  empty  itself  of 
matter  containod  in  it.  though  this  is  very  rure.  Just  before  dcath  a 
motion  is  not  iufre<juently  pasšed.  Rjirely,  though  it  is  important  to  bear 
tbe  fact  in  mind,  diarrhaea  may  be  the  most  jiromiuent  8ymptam  of  obstruc- 
tion. The  ninst  morked  časa  of  this  aort  that  I  bave  soen  occnrred  in  a 
woman  on  whom  I  operated  for  atricture  of  the  iloo-otecal  vulve.  Evorj* 
two  weeks  sho  had  aii  atlack  of  diarrhuia,attended  by  severe  gripiog  puins, 
wilh  uiarked  gurglingand  peristultic  contractions  and  bod-smelliug  vomit. 
The  lower  ileum  was  enonnously  hypertrophiwl  aml  dilated,  and  at  tiie  tirne 
of  oper&tion  (an  interval),  though  evei7  etlbrt  had  been  niade  to  clear  ber 
intestinal  tract,  witli  upi)areut  succcsa,  by  purgaiivctt.  the  Hinall  intostiue, 
Ihough  not  dtstended.eoutainEHl  tteveraj  pints  of  f]L<cal  mutt^r.  It  appeared 
to  mo  probable  that  this  paticnt'K  ileum  ivaa  never  able  to  erapty  itself 
thorough)y,  and  that  the  attacks  of  lUarrbrea  overy  fortuiglit  wore  ciploiucd 
by  the  diHc;harge  of  a  largo  ()iiAntity  of  irriuting  matter,  graduAlIy 
aocumulalcd  there-,  iuto  the  colou.  SpuriouH  diarrht):a,  witb  tunesmus,  is  a 
not  unuommon  srmptiim  nf  Htriuturu  far  down  the  culon. 

Fauagc  of  fialus. — Ftatus  is  never  posBed  except  in  oaaes  of  intusauscep- 
tiou  or  {jartial  obstruction.  even  though  thu  bovral  be  relieved  of  aolld 
matter.  lu  intussu.ii-eplioii,  ah)ng  with  bluod  aud  mucus,  a  ttmall  (juautitj 
of  fljitiu  luav  iHiiia  duriug  the  altack  of  teneamus. 
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Temperature. — Tciupcrature  m  noniial  or  Bubnonual,  and  this  maj  bo 
an  important  diagiiostic  poiut. 

Siaelling  o/  tfte  Abdomen. — Though  in  the  otrlj  stago  tlie  aMomen  is 
oontracted  to  relieve  pain,  a  little  later  8welliug  occure,  and  this  maj-  ia- 
crcase  rapidly  aud  impcde  respiration.  In  caees  of  paitiat  aiid  cbroaio 
obstructiou  tho  hjpcrtrophicd  aod  dlslcndcd  integtiue  lUiir  be  aeeu  aud  felt 
conLracting  and  rlilating  tlirough  the  abdoininal  waU.  This  sign  ia  [»tho- 
gnonionie  of  inteatinal  nbatniction.  It  may  also  be  poaaible  to  locate  the 
iieighbourhood  of  the  obstructioa  if  it  can  be  aeoertained  that  the  con- 
tmctiou  ends  alway9  at  some  detinite  spot. 

A  tinuour  may  be  fouud  iu  iutuaeuacfcption  and  in  fEecal  obatruction ; 
also  in  obatniction  dne  to  foreign  bodies^  caijcer,  tubercle,  inatting  of 
adhesioiis,  internal  hernia.  himonra  pressing  on  the  gut ;  and  BometimeB  the 
cmpty  coilfl  of  intestino  preased  do\vn  iiito  tlie  pelvis,  can  bo  telt  from  the 
rectum  as  an  iudefinibe  8wclliug. 

Chronic  obstruction  begius  gradiiaUy.  Tt  is  often  preceded  by  a  period 
of  I088  of  health  and  weight,  and  dyBpepBia  with  constipation.  The  con- 
stipation  is  at  firet  untirtdy  reliuvtjd  by  a  piirge,  but  a  characteristic 
hi8tory  is  one  which  tella  of  increasiiig  nimblings  of  wind  and  pain  after 
the  ndminii?  trati  on  of  a  inii^.  Later  the  patient  may  emit  nind,  though 
no  stool  passcs.  In  cauecr  thero  is  somctimea  blood,  spurious  diarrha.-a,  aud 
tenesmua.  In  ulironiu  iutuSHUHceptiuu  the  »ime  aviuploma  may  ^^e  pieseut. 
The  atools,  when  the  birge  intestine  is  disaaBe«!,  may  be  altereil  in  sbape, 
and  become  tajffi-like  or  small  worni-like  in  form.  Freqnently,  on  exposing 
tho  abdomen,  contmctions  of  the  dilatcd  and  hj^portrophicd  coloa  are 
visible.  Vomitiug  occura  in  the  later  Btages,  but  decul  vomiting  is  generally 
long  tlelaycd.  Thn  jHtin  is  iuteruiitU^nl,  and  ia  dependent  u(K)n  forcible 
contractiouB  of  the  iutestine  above  the  obstruction.  Tlie  general  sy]iiptoma 
aro  wanting  at  tirat.*  The  cnd  of  the  caao  ia  u9ualJy  brought  about  by  an 
acute  attacK  suiierveniug  on  the  cluouic  course  of  the  disuaae. 

In  avariety  of  acute  aMominal  lesions  the  Bympto]nB  are  siinilar;  for 
exaniple,  in  peritonitia  dne  to  perforation  of  any  of  tho  viscera,  in  ovarian 
tumour  with  twiBted  pedicle,  in  ruptiired  or  leaking  ectopic  gestation,  in 
an  attack  of  gall-stonca  or  rcnal  colic,  in  cholera,  and  in  ccrtain  kidney 
caseH;  bo  tliat  tho  iirsL  ipestioa  to  be  auswer<;d  on  seeing  »uch  cases  ia: — 

1.   Ts  it  one  of  infestinal  ohulructifin  ? 

The  histor^'  is  of  value.  If  the  attack  bt  due  to  appendicitia  there  is 
(requently  a  nistorr  of  previoua  ones,  and  it  is  roro  for  the  peribrative 
variety  of  appendieitia  to  atart  quite  abruptly.  Tfdue  to  the  jjerforalion 
of  a  gastric  ulcer  tlipre  will  probably  be  a  hist4-iry  of  prmona  stomach 
troubles.  Iu  ruptiirod  or  leakiug  ectopic  gestation  there  may  be  the  usual 
hi8tory  of  pregnaney,  a  missod  meustrual  period ;  if  to  an  ovarian  tumour, 
the  tumour  inay  have  been  obaerved  beforo  its  podiclo  became  twisted. 
Perforating  typ]ioid  ulcer  ia  preceded  by  illness  of  a  febrile  character.  In 
kidney  casos  there  raay  be  alburain  in,  or  total  suppreasion  of  the  urine.  If 
the  attack  be  due  to  gall-siones,  a  liistory  {»ointing  to  attacka  of  hepatic 
colic,  followcd  by  jaundicc,  may  be  eliciled. 

The  diagiiosifi  fmm  p^■nt^^rlitia  is  eaiM!ciHlly  difficulU  In  peritonilis  the 
pain  ia  niom  nipidly  gimendis«d  and  more  snperticial ;  there  is  more 
abdoniinal  tendernoas ;  the  abdomen  Bwell8  more  rapidly;  the  muscles 
bocome  markedlv  rigid;  pain  and  tcndoruesa  are  incrt^ased  by  presauro, 
and  tliti  vomiting  ia  less  abnn<hmt  and  mure  raroly  fa^-al  than  in  obatnic- 
tion ;  the  conatipaliou  ia  alao  leaa  complete.  In  poritonitis  tbe  temperature 
is  high  at  first,  and  lator  it  niay  be  lower  than  normal.     In  obstruotion  it 
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is  lower  at  firat,  and  may  1»  higber  lator  when  peritonitis  develops.  In 
peritooitis  there  may  bo  signs  of  peritoncol  c^usion,  and  ihe  abdomen 
becomoB  duU  ia  ali  tbo  moet  dependeut  ports.  Id  obstnictlou  intosliual 
movemeuts  iiiaj  be  visible. 

The  fliagnHsis,  even  if  the  greateet  čare  be  taken,  is  not  alvrajs  imseible 
duriiig  the  earlier  stogee. 

The  čase  is  likely  to  be  one  of  intcetinal  obstruction  il'  the  patient, 
preriouBly  in  good  himith,  has  been  seized  witb  saddon  pain,  wlucb  is  much 
increueed  at  Limea,  if  tliere  ia  entire  iuability  to  pasa  flalus,  and  if  vomiting 
ia  an  ni^nt  sjinptnui. 

The  next  proceeding  is  to  caake  a  complete  eiaminatioD.  The  abdomoi 
ahould  be  freely  expoeed,  ihe  patient  lying  with  shoulders  raised  in  an  easy 
postunt  aud  iu  aa  good  a  light  aa  pos&iMe.  The  lieniial  sites  are  to  )jo  tirst 
carefully  ezamineu,  not  onIy  iHe  ordinary  ones,  but  the  estraordinaij  oa 
well.  An  abeent  testicle  on  one  side  wouLd  suggest  a  strangulated  hemia, 
possibly  hidden  in  the  inguinal  canaL 

It  is  inipoasible  to  overntte  the  im]>orlance  of  a  careful  esaininatinn  for 
hernia  in  the  first  plače,  for  the  most  ekilf«!  prac-titioner,  if  he  sbould  forget 
this,  will  aoonor  or  latcr  commit  an  orror  fataL  to  his  patient ;  indecd,  I  go 
further,  aud  teach  studeuta  that  the  first  tliing  to  be  done  iu  every  čase  of 
urgont  vomiting  is  to  exaiiiine  carefuUv  Uie  hernial  sites,  whether  ibe 
patient  considers  it  necessaij  or  otherwise,  and  to  believe  if  a  hard  lump 
is  found  tbere  that  this  has  everyth%iig  to  do  with  tltu  eondition  until  the 
coucrary  is  proved  by  operation.  The  whole  abdomen  should  then  be 
ayBl<ematicaUy  and  uarefully  inat>ectcd,  palpated,  and  percuBsed.  A  rectal 
ezamination  inimt  never,  under  aDy  ciirumstancea,  be  oniitted.  and  in 
women,  vrhen  possible,  a  vaginal  examination  aliould  aiso  be  made. 

2.    Wher€iathtMoekf 

In  acute  olietruution  the  proluiliililiea  are  that  the  block  is  in  tbc  small 
inteetine,  and  in  chronic  obstruction  that  the  block  ia  in  the  large.  The 
reason  for  this  is  that  chronic  obstruction  is  mainly  diie  to  stncture  of  the 
inteetine,  aud  the  niajoritv  of  strictarea  are  malignant  and  in  the  large 
inteetine.  Tbougb  tbia  general  rulo  holda  good  in  the  majority  of  instanoeB 
it  has  manr  exceptiona  I  base  seen  acute  sudden  olntructiou  produced 
by  malignant  strictnres  at  the  ileo-cn«al  valve,  at  the  hejiatie  and  apleuic 
flexures  of  the  colon,  and  in  the  sigmoid  flexure ;  and  in  one  of  the  moet 
obrouic  coses  that  has  come  under  my  notice  the  obstrtiction  vms  in  the 
middle  of  the  jojuuiuu,  aud  due  Uj  adhesiou  aud  kiuking  of  the  bovrel. 

Pain  localised  by  the  patient  niay  bo  of  use  as  a  gnide  to  the  (tile  of  tbo 
obetructiou  if  the  localisation  is  mudo  qiiite  early  io  tho  čase.  Pain,  how- 
uver,  is  a  dntibtful  help,  as  it  ia  mosUy  roferred  to  the  neighbourhood  of 
tho  mubilicua  A  tender  spot  is  a  much  more  certain  guide,  and  becomes 
of  great  imimrtance  if  a  anelling  ur  feeUng  of  reaistance  is  felt  in  ils 
neighbourhood.  In  chronic  obstniction  the  patient  may  feel  pain  which 
begina  or  enda  at  ono  spot,  and  Uatus  rumbliug  in  his  iutestines  mny  be  felt 
by  htm  Ui  stop  ihere.  On  iii6i>ecLiug  the  abdcnteu,  in  exceptioual  casee, 
moving  inlvatiual  cotls  n)ay  be  seeu,  and  thuir  muvemeula  mar  bo  direeted 
to  one  particular  spot ;  and  on  palpation  the  peristaliic  wave  may  be  folt  to 
be  arrostcd  thoro,  productng  a  fccling  of  temporarj  firm  tumour  undrr  tho 
cxamining  haud.  This,  iu  chronic  caaes,  is  a  valuablo  guidv  as  to  the  sile 
af  tlie  ubsLruction. 

A  luirvful  examinatinn  Mhould  l)c  madc  in  thu  mrly  stago,  bncaiiAc  8bortly 
the  gericral  suttUing  of  the  inteslinee  vbich  taken  plaoe  is  Ukely  to 
obliterate  auy  londmarlu. 
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Tho  abape  of  tho  «bdomen  is  an  aid  in  fonuing  an  opinion  as  to  whether 
tbe  ohstriiction  is  Hitiutted  in  Uie  largu  or  iu  ihe  suiall  iutestlues.  Wlien 
the  Binall  inteHlint!  ib  invoI%-ed  low  clcnvn  the  abdoraen  liecoraes  (^'lolmlar  in 
form  and  prominent  in  the  raiddlo  liae,  a  aimilar  distenadon  to  that  caused 
by  au  ovariau  tumour.  When  the  large  intestinc  is  involved  the  abdomen 
is  flatlened  and  bulgiag  at  tho  Bidei^,  as  in  ascitcs,  and  may  be  enoimoiislj 
diBt«nded.  A  flatbening  at  tliB  left  aide,  with  enlargeiuent,  on  tliB  right, 
points  to  an  ohstniction  in  the  comniencenient  of  the  transveree  colon,  th« 
3weUiDg  on  the  right  side  being  coastituted  by  the  distended  ececum  and 
aBOeudmg  colon. 

If  it  cau  bti  made  clear  that  the  ciecum  ia  distended  the  obatruction  is 
certainij  below  this  i>uint.  In  some  caaea  the  diatension  of  the  ceecum  is 
qiiite  evident.  It  mRy  be  »eon  to  svrell  tip  intermittently,  to  contraet,  and 
to  harden,  and  peristaltic  vvaves  spread  from  it  alung  the  asceuding  colon 
towaffds  the  right  cosUil  margin.  The  abdoniiual  fivveUing  \vill  also,  in  the 
early  atagea,  bi  limited  tu  the  riglit  half  (if  tli«  abdomen.  Thers  inay  be 
splashing  on  concussiou  of  the  cKcuin.  The  pain  and  contraction  are  felt 
by  the  patient,  and  iaay  be  seeo,  to  begin  iu  it. 

A  ladder-like  nrrangement  of  the  distendiHi  intestine,  seen  in  some 
chronic  caaes,  is  an  aid  to  localisatian,  for  this  occur8only  when  the  small 
intestine  is  involved.  Very  finn  and  painful  contractions,  in  vrhich  the 
distended  iutestiiie  becomes  as  hard  as  the  eontractiug  uterus,  oceur,  so  far 
as  I  liave  seen,  <mly  in  the  small  intf^tinc,  for  tlm  uoTon  and  tho  stomach 
contraet  more  Blowly  aud  more  feebly  than  the  small  intestine. 

Vomiting  in  tho  čase  of  obstrnction  of  the  small  intestine  is  more 
rebellious  than  in  the  large,  and  sooner  beoomes  fa-^cal  in  character.  In  the 
čase  of  the  large  intestine  vomiting  is  usuaUy  a  late  symptom,  and  is  rarely 
fsecal. 

The  generiil  condition  of  the  patient  is  more  serious  in  small  intestine 
cases.    I>cpressiou  and  fccblcueas  are  more  marked. 

In  cases  of  cbrunie  olutructiou  of  the  small  intestine  anuria  is  a 
Hymptoni  of  value,  and  is  dne  tn  limited  absorption  of  fluids  and  to  their 
loBS  by  vomiting. 

Muscular  cninips  in  the  feet  and  legs  aro  mo6tly  met  with  in  acute 
cases  where  the  small  intestine  is  atlected. 

The  use  of  an  uueuia  I  huve  fre(jut'utly  fuuud  to  be  a  great  help.  If  a 
small  one  only  cad  lie  retained  (8ay,  less  than  one  quart),  this  sign  ia  in 
favour  of  the  obstmction  being  in  the  large  intestine. 

An  examination  of  the  patient  under  chlorofonn  niay  discover  a  tumour 
in  one  or  other  jiurt  of  tbe  fibdomen.  Distended  iutestiual  coils  felt  jier 
rectum  pnint  to  obstmction  in  the  Hinall  intestine. 

As  aids  to  diagnosis  the  passage  of  the  long  tube  or  a  sound  into  the 
rectum  are  uscicss,  and  the  introduetion  of  a  hand  into  the  rectum  is  likely 
to  convtjv  very  little  Information,  and  ia  a  dangerous  operatioo. 

3.    W/tai  is  the  natur^  of  tkt  vhstrucHan? 

If  the  caae  is  ono  of  acuto  obstruotion  it  is  probably  dne  to  acute 
intuBsusception  or  volvulus,  to  straugulation  by  a  band  or  a  ring,  or  to  an 
internul  lieraia  or  gall-ati^ne. 

htiusnuscepliim. — lutuasusception  is  the  simplest  form  for  diagnosia.  It 
occurs  most  (!ommonly  in  early  youth.  The  attack  ia  ofben  preceded  hj  a 
free  intestinal  evacnation.  There  is  sudden  pain — continuoua  at  first, 
beooming,  later,  more  intermittent.  There  is  vomiting,  whteh  is  not  eo 
severe  or  so  persistent  os  in  other  acute  cases;  constipatiou,  which  is  not 
li)cely  to  be  complete,  na  it  ia  usual  to  have  aumll  looae  motiaua  with  muco- 


INTESTINES,  SUEGICAL  AFFECTIONS  OF 


439 


nanguiuolenl  disclutrgu  auil  marked  rectal  toaesmuB.  The  abdomen  ia 
eclilom  iiiucli  8WflUen ;  indeeil,  it  umy  be  relnicled,  aB  relief  U  obLained  by 
the  passage  of  BUiall  quantitie3  of  gaa  per  anuin.  ErjirainaLion  of  the 
abdomeu  may  discover  at  the  ileo-c^ecal  junction,  or  in  tl»e  conree  of  the 
oolon,  a  rouuded  sauaage-ahapcil  tumoar,  which  hardcus  at  times,  or  there 
inov  i»e  merelj  marked  local  teudernesa.  Per  rectum,  it  tttaj  bc  poaaiblc  to 
fecf  the  cnd  of  the  intUBSuaoeptum,  like  a  uterine  eerviK,  or,  if  the  tiimour 
is  too  high  for  this,  bimauual  e^amination  with  nne  hand  on  the  alKlomen 
aud  a  finger  tn  the  rcctuui  muy  make  it  plaiu.  A  blood-staia  on  the 
exainmiag  finger  uia^r  alao  give  a  clue.     The  svclliag  iu  the  iieo-cfecal 

|t^on  may  be  niistaknn  for  the  8welUng  due  lo  un  abaecas  jo  connectioD 

[irith  the  appeadix  ;  but  the  histor^r  of  the  onaet,  Ihe  ahaeuce  of  intestinal 
Bymptom3  charoctcristic  of  iutassusoeption,  the  fobrile  course,  and  the 
teudcr,  indchnite  lump,  na  compared  with  the  rouaded  and  more  readily 
palpalite  Rwelling  of  iutuaausceptiou,  serve  as  distiDguit«hiDg  featurcs.  In 
young  children  the  diagnoiuB  is  nucusiunally  very  dilliciiU.  The  typical 
8Tiuptoma  are  masked  by  what  I  caa  only  dcacribo  as  apathy.  Except  for 
votnitiug  tliere  are  do  defiDite  abdoiuinal  8yiuptomB.  The  patieula  lic  in 
aQy  poBition  in  which  they  inay  be  plac«d ;  with  sunken  features,  looking 
very  ill  ond  apporently  an^sthetised ;  they  tolerate  esainination  abdominally 
and  rectally  witboul  compLaint.  In  coii8equcnod  of  the  rela^ed  and 
amcttthetic  oomlitiun  of  the  abilouiiual  wall,  the  tuuiour  is  roadily  discovored, 
Volpttlus. — Volvuhis  occurs  in  elderly  adulle  with  a  luHtorf  of  long- 
standing  ooDstipation.  The  pain  and  tcnderneaB  are  moHt  niarked  in  the 
Icft  iliac  rcgion,  and  there  a  vague  6welling  inay  be   felt.      Vomiting 

,  is  not  so  frequcnt  as  In  other  forma  of  acute  obstniction,  probably  bccaiieo 
older  person«  ar«  not  ho   fre(jueatly  mck  as  young  oues  are.      There  is 

jabflolute   coustipation,  and    fre(4Uontly   rectal    teneftmus.  but  no   tumoiir 

(can  be  felt  on  rectal  cxamination,  and  there  is  no  l.loody  or  mucous  dis- 
oharge.  Abdominal  disteusiou  appeara  early  and  rapidiy  incrcases.  Lator 
it  is  frequently  moBt  marked  in  Ihe  epigastrium. 

StTangvhUwn.  h/  hands,  divertutila,  ring»,  and  internal  hemta  are 
often  euddcn  in  their  onset,  and  produoe  very  acute  BympLom8.  A  historj 
of  previouB  peritonilis  su^gests  strangulation  by  »  band  ur  adheHionB.  Id 
vigorouH,  previoualy  luaiUhy,  young  adults,  Meckera  divcrticulum  ahouM  be 
lemembered.  In  mibjucts  of  nU^nard*B  diaease  \vith  gustroptoos,  movable 
JddneyB.  otc,  relro-peritoneal  hemia  may  bo  suBpected.  Tliis  may  form  a 
ibletumouron  the  left  sideof  the  abdomen.  Patients with  stmngubted 
iphragmatic  hernia  are  nre()Dently  unablc  to  lie  on  the  left  aide  in  con- 
seqaonoe  of  difticulty  of  breathing,  and  complaiu  of  trouble  in  their  chest. 
~  »e  upper  part  of  the  abdomen  in  theee  cases  may  look  hollow,  and  per- 

'cuasion  und  uuacuUatiou  yield  signs  of  stomacb  and  inteetine  in  the  thoraz. 
lu  gall-stoue  cases  there  is  sometimos  a  previous  history  of  hcpatic  colic  or 
of  peritonilis  in  thu  neighbourhood  of  the  Uver.  titout  old  vomon  are  the 
fsTourito  Bubjects  for  it.  In  them  ihe  obalmution  8yniptoma  may  com- 
acutely,  thcn  sul)side  into  thoae  of  inconiplete  obslrucliun,  with 
of  more  or  leas  Halua  and  partial  reUef  Not  infrequently 
stricturea,  muligiiuut  or  nimplc,  fir»t  dniw  attontion  to  theuifielves  by 
producing  an  acute  altack  of  ititoHlinal  olistructiou,  ihuttgh  il  in  usiiul  on 
close  inquiry  to  get  a  history  of  proriotis  tmnbla 

In  the  ehronic  form  o/  inUstiiutl  ohtirurtion  tumoum  extemal  to  the 

[|)ow(;l  AhouM  be  ftrst  ezutuded  aa  the  cauw.  Uterine  and  ovnriau  tumours 
are  iir-rhiijui  Lh<i  iiKJHtconimon.  Then  chronie  poritonitia  must  bo  elimioated. 
and  Lhis  ia  dithcutt  wheu  tho  general  abdouiinal  surelling  ia  gttftt.     Tlie 
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diagnosis  is  mostIy  to  bc  madc  bctwcčQ  the  foUowiDg  causes  of  obstruction : 
— Fiecal  luasses,  stricturos,  adheaiouB,  chrouic  mtusauBceptioD  (for  rectal 
caaeB  aee  "  Hectum  "). 

F^ecal  maases  aro  mo8tly  found  in  feeble  old  perBons,  hjsterical  women, 
and  lunatics.  The  history  i&  one  of  long-standing  couBtipation  and  of 
gradiiaUy  inureaaiug  ubdominal  Bwclling ;  thcro  are  burborygmi  and  attacks 
of  colickj  pain.  Vomttiug  does  uot  occur  until  late,  A  aeries  of  masaea, 
VfliuJi  are  not  tender,  and  which  aro  hard  and  niovable,  may  be  fe!t  in  the 
course  of  tho  colon.  There  is  froqu0ntly  frotid  diarrlio'^  from  the  irritiLtion 
of  the  mucoufl  membrane  of  the  intcstine  by  haid  putrid  coUections. 
Tcncsmiis  is  inarkcd  when  the  hard  lumpa  pasa  into  the  rcctum.  Kcctal 
esaiuinatiou  may  reveal  8cyl)Hla  there,  and  Iielp  the  diaguosia.  Purgativea 
and  eneniata  inay  not  for  some  tirne  remove  the  HwoUing8  nrid  relieve  the 
8ymptom8.  Thie  fonn  of  obstruction  is  unfortunately  regarded  as  conuncOj 
and  it  must  bc  borne  in  mind  that  ib  is  eosier  to  miatakc  moliguant  maases 
for  hard  faKiea  thau  the  reversc. 

Cancer  and  atricture  are  uBually  confoun<ied  beuiuHe  tlie  form  which 
cancer  takes  ia  frequently  anniilar,  aud  the  iuteetine  is  in  reaUty  strictured 
by  it.  In  a  patient  over  forty  yt;ars  of  agt;  cancer  Hhould  be  suHiHicled.  A 
tumoiir  at  the  ilen-csecal  valve,  or  the  hepatic  or  Bjdenic  flexiire8,  or  in  the 

Xoid,  may  be  (Uacovered.  In  "vvonien  a  vaginal  examination  should 
^m  be  omittcd.  Tho  eigmoid  tloxuro  with  a  malignant  growth  in  it, 
from  ite  weight  will  siuk  into  the  lower  part  of  the  pelvis,  uud  may  be  felt 
thert;  from  thf.  vjtginji,  lying  at  tho  bottam  of  the  pouch  of  Douglas. 
Attention  to  this  point  haa  more  tban  once  enabled  me  to  make  a  definite 
diagnosis  of  malignant  stricture  of  the  sigmoid  flexxire.  U"ho  tiimour,  if 
pouadcd,  hard,  and  nodular,  as  it  frequently  is,  closely  rosemblea  an 
eularged  uud  proltipsed  ovary.  lu  men  a  Himilar  tuuicmr  of  tho  sigmoid 
inay  fall  into  the  !ower  part  of  the  recto-vesit-al  ponch,  and  can  be  recognieed 
by  a  finger  in  the  rectum,  most  ea3ily  when  the  pationt  is  standing  upright. 
As  a  rule  constipatiou  ia  the  Mrst  symptom.  It  yiclds  to  purgativos  in  tho 
early  stagea,  but  graduaUy  becomtis  more  obatinate,  when  it  may  last  for 
some  day8,  and  be  finally  relieved  by  a  purgative  and  enemata.  A  very 
auggestive  hi8tory  is  that  purgatives  caused  so  inuch  intestinal  commotion 
aa  to  produce  rumbling  and  iiuid-dropping  Bounds  loud  enough  to  be  heard 
by  any  one  in  close  proximity  to  the  pntieut. 

Fain  in  ali  nhrnnic  caaes  is  cliamcti^rised  by  ita  severe  paroxyemal 
character,  and  is  attended  by  visible  intestinal  niovement«  along  wjth  the 
nimblings.  After  the  pain  has  gone  the  patient  may  feel  well  for  vreeks  or 
months,  but  as  tirne  goes  ou  the  attat.^k8  bccomc  more  fre^tient  and  more 
severe.  Toward8  the  end  it  ia  uaual  to  havo  aicknesa  and  voiuitiug.  In 
malignant  cases  sometime«  there  is  blood  found  in  the  stools  \vhi(;li  are  also 
looae  and  foetid.  If  this  occurs  late  in  the  hi8tory  of  the  čase  it  means 
olceration  of  tho  growth,  and  poseiblv  is  attended  by  greater  freedom  in  the 
passage  of  the  intestinal  contcnts  following  this  dct^tructivo  procesa. 

In  aimple  strititure  a  hiBtory  leadiug  to  the  diagnosis  of  tuberculosis, 
^^hilia,  dy8entery,  or  typhoid  may  lie  obtained,  or  that  the  Rymptnm8  were 
preceded  by  a  violent  contusion  of  the  abdomen,  or  by  a  strangulated  hernia. 
There  is  a  history  of  attacks  of  pain  usuaUy  occurring  ufter  fooil.  and 
fr6quently  attended  by  vomiting.  Associated  with  these  are  nimblinga  of 
win<l  and  attacks  of  (lonatipation,  or  alttimately  diarrlHPji  and  constiimtion. 
The  paroxysm9  become  more  freijnent,  vomiting  and  constipation  more 
severe,  and  abdominal  distension  witb  rigorous  peristaltic  movementB 
dcvelop. 
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Tf  a  tuiiiour  ia  felt  at  the  Ueo-ca?cal  valve  it  is  diCfictilt  to  say  whetber 
it  is  tul>erculou8  or  cancerous,  or  due  to  chronic  intuBsriBception.  A  hit>ei- 
culous  tumour,  ill-detiDed  and  cak7,  gGueralIy  occars  in  young  subjecta 
witb  the  pallor  and  neakness  tbat  are  6UKg6ative  of  tbe  con&bilutionaL 
feebleuess  couimon  in  tuberculoua  Hubjecte.  It  is  aisompanied  or  preoeded 
hy  diarrhifa,  and  tbere  is  fre(iucntly  a  noctnrnal  rise  of  temperature,  with 
night  8weat6,  Otber  evidence  of  tuberculovis  taint  mtty  be  available — the 
acars  of  old  suppurating  neciv  glands  or  chaogcs  in  one  or  otber  lung,  or  the 
Bcars  of  some  luberculous  akin,  bone,  or  joiut  afleclion. 

The  caucenma  tumour,  hord  and  nodubir  at  the  i1eo-ca«al  \'alve,  occurs 
in  elderlj  eubjects,  and  ia  preceded  and  ac^ompanied  hy  constipation, 
becauec  of  tbf  otjetruetion  which  the  growtb  Located  at  the  ralve  causea  to 
the  paaeagc  of  inte^tinal  eout«nt^  Occasionall}'  blood  wiU  be  paaaed  per 
rectum.  The  patieiil  uia)'  bave  the  CAt:liu(aic  api>earauce  aaaociated  in  the 
luindfi  of  HO  niany  vritb  cancer,  but  it  is  qnite  aa  ooiamon  to  lind  tbe  look  of 
robust  healtb. 

In  chronic  intusBuaception  Ihere  ia  intermittenl  pain ;  during  the  inter- 
vala  tbe  {latieut  maj  be  quite  eaaj.  ITiere  are  mnco-Ban(;uiuo1ent  motiona 
and  tenesmus,  and  a  cjlindrical  tumour  softer  tban  the  uinu^rouH  or  tuber- 
cnlons  one,  and  perbaps  bard  at  ouc  timc,  soft  at  ntiotber,  and  oltehng  in 
poaitiou.  VumiLing  ia  uot  a  uiarked  8yuiptom.  The  bowela  aro  reuular,  or 
tbere  may  bo  diarrhii'-a.  Tbere  is  no  general  8welling  of  tbe  aGdomeu. 
The  ptttient  graduaUy  geta  tbinner  and  weaker,  and  tbis  it  is  which 
frequently  suggeats  tbat  tbe  discoso  ia  cancer. 

Strictures  bolh  simple  and  malignaut  may  bccome  occasionally  blocked 
by  hard  fu^es  or  foruign  bo<lies,  and  tbe  jratieut  tlieu  develuj«  acuto 
8ymptoma 

Chronic  obatruction,  due  to  adhefiions,  ia  snggcsted  by  a  previous  history 
of  porituuitis,  poaaibIy  tuberculoua,  or  cODaequent  upon  pelvic  diaoase,  or 
foUowing  an  apitcndicitia.  In  such  eases  the  sjmptome  are  apt  in  the 
early  stages  to  be  badly  cbaracterised ;  they  develop  8lowly,  and  nm  a 
courae  wbicb  shovs  the  difficulty  of  drawing  tbe  artihcial  distinction  wbich 
we  havo  attcmptcd  to  do  betweon  acutc  and  chronic  obatruction.  At  either 
end  tbe  djatiuctions  are  clear  euuugh,  but  iu  tbe  great  majority  of  cosos  of 
intealiual  obatruction  it  ia  impoBsiblo  to  say  tbat  the  acuLe  will  reuiain  eo 
till  tbe  end,  or  tbat  the  chronic  vriM  eacape  an  acute  tennination,  and  in 
tbeee  caaes  the  commencement  may  he  acute,  and  after  n  day  or  two  of 
Berioua  illuess  tbe  symptoma  bocome  moro  cbionic,  or  partiaUy  reUevcd  by 
the  paBsage  of  flatuB. 

A  distonded  abdomen  with  paroxy8mal  poin  and  fa-tid  diarrbfva  is 
eeldom  met  with  except  in  cbrouiu  ubstruction  of  tbe  colon,  and  diairhaia 
is  indeed  so  couimon  in  cauccr  of  tho  colon  that  it  is  imi)crativc  to  czamine 
tbe  rectum  in  everj  caae  of  obstinate  diarrha.>a  in  ihe  adulL 


PftooHosia 

Tbe  diffioultiee  of  oorrcct  diagnoeis  and,  conaequcnt  tbereon,  of  cxiiOt 
progooOB  have  increaacd  the  uncertainticH  of  treatment.  Before  abdominal 
saigary  reacheil  its  preaont  positiou,  if  ibore  wcrH  a  foir  vhance  for  the  cane 
to  recover  without  o|M'rati()n,  tbere  waa  every  excusc?  to  ilcbiy  operative 
trMtmcnt,  which  had  bo  higb  a  niortalitr  in  intcsiinjil  obstniclion  c-aaos. 
Tbis  oxcuee  no  longer  ckihU,  and  it  im  fuir  t<i  8ay  dow  ibal  l)iu  iiinrt»lity 
aft^r  op4'raliou  is  umrv.  diic  to  ^U■\lty,  or  to  dtMued  oondiLiona  uhich  could 
not  tiave  Ifeuu  ruUevud  at  an  earlicr  stogti,  tboii  to  tbe  operation  i\»dt 
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AeuU  InUttirutl  Obstruction. — In  acute  caaea  the  mortaUty  is  very  high. 
Stran>(ulation  by  banda  or  riuga  or  iutenial  licrnitc  will  huve  aa  high  a 
mortalil)'  us  caaes  of  atrangulat«!  hernia  woulil  if  trealeil  wilhout  operatioa. 
It  is  poHsible  for  either  to  get  weU  when  appHrent]y  in  the  nioHt  deaperate 
oomUtion,  hut  such  cases  are  bo  rare  that  they  canuot  be  aUowed  to  coiint 
in  making  the  proguoais. 

l'ost-morteiii  oxamiiiatiou  umde  by  me  of  ii  stoiit  and  appttrently 
healthy  woman,  wlit>  diod  HiuldHnIy  twelve  hours  after  the  onaet  of  ob- 
BlrucLiaii  svinptouis,  ghowed  that  death  was  dne  to  a  Bimill  knuukle  of  the 
ileuin  boiug  Btrangulated  through  a  holo  in  the  me8eutery.  On  another 
occasioL,  in  a  vigorous  young  blacksmith,  who  Uvetl  for  thrce  week8  after 
the  onsot  of  acute  oLatmetion,  dbtilh  vras  fouud  tu  be  cauaed  by  a  baod 
crosaiug  aud  constricting  the  end  of  his  ilciim. 

The  great  niajority  of  cosea  die  diiriug  the  first  week,  and  sehloiu  live 
for  more  thau  three  day8  aftcr  hecal  \'omiting  haa  commeueed.  Death  in 
iheae  casej  is  frequently  brought  about  by  chauges  in  the  intcstiue  above 
the  olffitruction,  Interference  witli  the  circulation,  due  to  distonsion,  firet 
de8troys  the  hning  epithelium  of  the  mucous  membrane,  and  allowB  of  the 
aheorption  of  septir.  nmtter  into  the  cjruulation.  Sudden  death  may  take 
ploce  fi-om  hpart  faihire  duriug  thia  Btage,  or  if  the  paticmt  livB  lougcr, 
deatli  arises  from  a  tomhination  of  septic-itmia  and  exhaiistiou  dne  tn  pain, 
lose  of  sleep  and  starvation.  Latcr,  septic  ab3ori>tion  with  peritonitis  causeil 
by  the  eacapc  of  bactlli  tlirough  the  dainag«!  inlestiual  wall,  or  porforation 
of  diatensiou  ulcera,  niay  cause  death.  The  latter  is  rare.  A  more  usual 
termiuation  is  by  peritonitis  due  to  the  perforation  of  ulcera  in  the  ueigh- 
bourhood  of  the  seat  of  obstruction. 

Strangulation  htf  Bands  or  Inttrnal  Sernia. — The  most  acute  cases  so 
closeIy  it-scmble  Htraugtdutnd  hernia  that  the  proguoBia  iu  both  may  be 
said  to  be  Ihe  same  without  operation. 

Intussusception.  —  In  ocuto  casea  recovery  vrithout  surgical  inter- 
vention  ia  more  common  thau  iu  other  varieties  of  intostinal  ob- 
struction. 

In  diildren  tinder  one  yejir  of  age  the  prognosis  is  worat.  They  oftau 
die  in  a  few  hours  with  ali  the  svmptoms  of  profound  shock ;  in  oMer 
cbildren  and  adults  death  u8ually  occtirs  in  the  second  and  third  woeks  of 
the  illness.  An  atiult  ft-malu  unJer  my  core,  with  ali  tho  symptom8  of 
intuasuBception,  wil,h  fiecal  vniiiiting  of  three  dayB'  duration,  and  a  tumour 
in  the  pnsition  of  the  ascending  eolon,  8uddenly  recovered  \vith  the  dia- 
appearauce  of  the  tumour,  and  there  is  in  recorded  caaes  considerable  justifi- 
catioo  for  tho  bolief  that  aiMmtaneous  ruduetion  may  occur.  This,  however, 
must  Le  regarded  as  au  unusnal  re.><iiU.  The  comniun  cause  of  apontaueous 
cure  m  gangrene  of  tho  intussuecepted  bowel.  Gangreno  ni.iy  affoet  the 
whole  or  only  part  of  the  inviigiuated  bovveL  In  a  child  I  saw  after  it  had 
beeu  ill  for  a  week  with  eymptom8  of  intuasuaccption,  there  vrere  several 
inches  of  gaugrenoua  iutestiue  witli  the  ileo-canal  valve  ab  ita  extremity 
haiiging  oiit  of  the  anns. 

The  obstniction.  as  wauld  be  espected,  is  most  coraplete  and  auddcn  in 
acute  cases,  a&  iu  them  the  vcssels  of  the  involved  me8entery  are  at  once 
constricted,  and  large  portiona  of  the  gangrenous  but  intact  iutestiue  may 
be  {lassed  per  auum.  In  luore  chrouic  caHes  destruciion  may  be  less  rapid 
and  more  partial.  Instcad  of  bii^  areas  of  gangrene,  smaller  slougha  of 
the  invaginated  intestiuc  may  be  voided.  \vhich  may  be  difficult  to  recognise 
03  portions  of  the  iutestiue  whcn  pa3^'d  per  auum 

Iu  adulta  tho  p03Bibihty  of  polvjii  aa  a  cauae  of  Intuasusception  haa  to  be 
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remern>wred,  and  in  elderlv  persons  ihe  stili  more  freqii6nt  aasociation  with 
concer  must  1«  borne  in  luind  ia  inaking  the  prognoau. 

la  tbe  very  joang.  apontanecnu  e£miaation  by  gangrene  is  aiuaoat 
incvitahlj  fataL 

In  voulh  t)it>  pitignoais  is  bost;  after  tw6ntj  it  beoomes  Bteadilv  vrane, 

Collected  statietics  shov  that  out  of  one  hundrcd  cases  of  intussuscepiion 
fifteen  wiU  reoover  after  spontaneous  cUnunatiou  hy  gangruno  uf  Ibe  iutUB- 
8U8oepted  boweL  It  scems  probable,  howover,  that  t^ose  sUtistics  give  too 
favourftble  a  record  for  Hpontaneous  ourta  by  ^^angrene.aa  recoveries  are  more 
likely  to  be  reportetl  in  coosequence  of  their  interest  and  rarit)*  than  Ihe 
more  usual  fatal  resolts. 

Spontaneous  diminatiou  ia  usuallj  attendod  by  foul  stools  containing 
)me  blood  and  mfifisea  or  sbreda  of  gitniprenoos  intesLine,  and  ia  foUowed  by 
jurrhu-a.  It  can  nn]y  end  in  cure  nvhen  the  cnsheatbing  and  entering 
Uyer8  of  gnt  are  fimily  gbied  together  by  lulhesions.  The  nioet  comuion 
cause  of  a  fatal  terminatioa  is  perforation  at  the  ncck  of  the  intus- 
Buaception,  and  from  imperfecb  union  by  adhesion  of  ttie  o)i])oee4l  Burfaces. 
TJiis  latter  leads  to  a  genenil  peritonitis,  or  to  local  pcritonitis  irith  abeoess, 
and  though  the  illnesa  iu  the  latter  čase  is  usuullv  more  protonged,  the 
ultimati!  n^ult  is  Itic  sume.  Other  juitients  die  becauae  tbe  Hurfuce  at 
which  separation  bas  ot'«urreil  doea  not  beal,  and  remfuning  uluerated  causea 
diarrhcea.  or  the  nlcer  eventually  perforates,  or  cauaee  intal  h:emorrhage 
from  the  opening  of  a  mesenteric  tcsscI,  vrhich  may  also  occur  dnring  the 
eeparation  of  the  dead  part  from  the  living,  or  the  uleer  produces  the 
diiTereut  forms  of  eeptic  di^tf^^^  by  abeorption  of  septic  proihiuta  from  the 
7aw  siirfat«,  or  os  a  remote  result  sfcrictnre  of  tbe  gut  may  follow  the 
cicatrisation  of  tbe  ulcer. 

Volvulm  o/  Uu  Sigmoid  Fltxuri. — The  rapidity  with  which  disteuaion 
uf  tbe  bowel  uccure  and  adhesions  fnllow  at  its  neck  would  make  it  vbit 
nnlikely  that  spontaneous  reco>'er>'  would  occur  in  tbis  cnndition.  Beath 
bas  occurred  a  few  bours  after  tbe  onset  of  8yniptoms.  apparently  fpora 
8hix>k.  Septic  absor^Alon  from  tbe  damaged  int-estiuo  is  tbe  most  froijueut 
cause  of  death,  and  nuxt  t<>  thia  comeH  puritcuiitiH.  Sudden  deatb  from 
beart  failure  is  eveu  more  common  in  tbis  form  of  intestinal  obstriiction 
tlian  in  othera,  and  death  from  one  or  other  of  these  cauaes  is  almoat 
inevitable  daring  tho  Krst  weok  unlcss  the  condition  con  be  Temedied  by 
openition. 

GalLsionea. — About  50  {ler  uent  of  coaes   wilh  definite    ohstruction 

ntoms  dite  to  tbis  cause  die  during  tho  first  ten  dayB.  Tbe  causes  of 
are  cbielly  changes  in  the  intestine  above  the  obstruction  leatting  to 
septic  absorptiou  and  peritonitis.  Patieuts  vrbo  do  recovcr  have  to  poaa 
through  u  more  or  lesa  severe  illneaB.  folloved  by  evacuatiou  of  the 
gall-Htona 

Tlie  prognods  of  ali  acute  caees  of  intestinal  obstruction  taken  togethcor 
is  probably  a  recovery  rate  of  about  15  jier  cent. 


Ciiiw>sic   Intestinal  Obstruction 

Slrieture  of  tlu  Small  Intfstint. — In  Hiniple  strifittre  tlio  symptoin9 
niay  be  of  Tery  Ione  standing — several  years,  in  cases  where  great  attentiou 
bM  beon  paid  to  uctuils  in  matlcr  uf  diet,  und  to  llie  regulation  of  the 
OTtCuationB.  Sticli  a  chnmic  eoiintc  is  only  mailc  pi>wiible  by  cuiupeiiiiatory 
hypertn>pby  of  tbe  inta>4tinal  \vu11h  nlHivv  thu  obstruction.  In  some 
instaocos  tbe  iut«atiuiU  wa)U  may  be  a«  thick  and  as  stroug  tu  thow  of  tho 
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etomach.  In  one  of  my  cases  the  emall  bowel  reached  the  size  of  bi 
ordmary  forearm,  and  soi^ed  as  a  recMJptaclo  for  itumenee  quantitiea  o] 
semi-digestcd  food. 

In  cHses  of  mitlignant  strictiira  affecting  the  Htnall  intestine,  it  is 
for  nny  relief  to  be  jiosaible  exc«pt  Lhrmigh  palliative  operation, 

Spontaneoiis  relief  in  both  aimple  and  moUgnant  cases  may  occur  from^ 
»Jceration  and  abscess  above  the  o^ruction,  if  llie  abscess  opena  extemally 
and  forms  a  fecal  fistula ;  it  uiay  alao,  though  mort!  raroly,  occur  from  tho 
formation  of  an  ana«toniosis  betwt)en  the  inteatine  above  the  strictur«  and 
that  below  it  by  a  fortunate  combination  of  ulceration,  adhesion,  and 
perforation.  Except  for  these  extraori.linary  and  rarc  chances  the  course 
of  iatcstiual  stricturc  is  to  a  fatal  termiuatiou.  Ucath  is  gencrally  brought 
about  by  Ihe  eupervenliou  of  an  acule  attack  proiluc^ed  by  some  object 
Biich  as  a  solid  f:pcal  inass,  nr  a  grajm-aldn  or  tisn-bone,  or  a  cherTy-atonB,fl 
oompletely  obstructing  the  smatl  lumen  of  the  strictured  part  of  the  boweI, 
or  by  a  kink  at  the  uarrow  portion.  It  niay  alao  result  from  malnutrition, 
oaiised  hy  interfereuce  with  the  due  peribnnanoe  of  the  digestive  and 
abBorptiTc  funotions,  or  it  may  be  brought  aboat  by  poritonitis,  usually  duoj 
to  perforation. 

Stricture  of  the  colon  always  end&  in  tleatk,  but  life  may  be  cousiderably 
prolonged  by  a  s\iitable  diet  and  laxative  medicinea.  Many  cases  have  lieeu 
recorded  in  vrhich  persone  with  stricture  of  the  colon  lived  for  aeveral  weeke 
without  auy  intestiual  cvacuatiou. 

The  average  duration  of  aymptom8  is  under  one  year.  The  average 
duration  of  life  in  cjincer  of  the  cnlon  is  fifteen  montha,  allovriug  that 
palliative  operation  (colotomy)  haa  been  perlbrmed  for  the  relief  of  the 
obstruction. 

The  cuuaes  of  deatli  are  tlie  superveution  of  an  acute  attack,  general 
peritonitis  due  to  ulceration  with  perforation  above  the  stricture,  or  local 
peritonitis  followed  by  absoess  and  septicjernia,  or  gangrene  of  the  stricture 
from  blocking  of  ita  vossels  of  8upply  by  growth  in  the  mesenterj. 
Gangrene  aiuses  perforation,  and  deatb  is  brought  about  by  peritonitis. 

Spontancous  rtdief  may  foUow  ulc^emtion  aud  the  formation  of  an^^ 
artificial  anua  above  the  strictured  part.  This  may  open  extenially  or  inta 
tho  bladder,  or  into  the  vagina  of  the  female.  In  a  more  rare  caae  upon 
whiGh  1  opetated  for  obstruction  duo  to  malignanl  stricture  of  the  sigmoic 
gangrene  of  tlie  entire  uiccum  and  the  greater  part  of  the  asceuding  colon' 
from  estreme  distension  wa8  foiinri  nn  npering  the  aMomen,  and  the  jiatient 
wa3  relievod  for  some  weoks  by  the  natural  colotomy  resulting  from  the 
eeparation  of  his  gangrenoua  ca:cum  aud  asccnding  colou.  Kelief  may  also 
foilow  the  formation  of  a  natural  anastomosis  of  the  intestine  above  th« 
stricture  with  that  below. 

After  colotomy  in  cancer  cases  death  arises  most  eominonly  from  cance^-^ 
ous  involvement  of  the  ])eritoueum  or  of  the  liver ;  less  tjequently,  from, 
aecondary  growth8  in  other  organs;  moK;  rarely  it  foUow9  sloughing  of  the 
diseased   part   dim   to   hlocked   meseuteric  vessels,   foUowed    Ly   le 
abscess  or  general  peritonitis. 

In    chronic    intu^msception    tlie    prognosis    is    grave.     Spontaneoi 
oliminatioD  is  vcry  mre.   After  a  mouth  of  illness,  with  no  sign  of  spontaneoi 
elimiuation,  death  is  abnost  iuevitaI)Io  ^tithout  surgical  operation.     Tb( 
fatal  tennination  genQrally  ariaea  from  malnutrition,  due  to  inlerferauc 
with  digestion  and  the  absnrption  of  food,  or  from  tho  supervention  of  au^ 
acute  ait^ck,  or  from  perforative  peritonitis. 

In  /oKol  accuvuilativn  death  is  vcry  rare,  e^cept  in  lunatics,  because 
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the  treatment  U8ually  adoptod  prores  oftective.  Death  Tnay  oocur  frora 
malnutrilioa,  or  from  pcrforatloD.or  from  ruptureof  the  distended  inteebme. 
tbe  cax:um  or  the  aigmoid  flcxure  being  the  part  to  givc  way. 

Trbatmbnt 

The  treatment  of  intestioal  obstroction  has  been  znade  uucertain  by 
dUficuItiea  iu  diagnosia  and  prognoais,  aud  bocause  both  are  vaguij  tht)  choice 
of  treatment  ha»  beeu  wantiug  iu  decimon.  It  luiuit  at  once  be  adinitted, 
for  every  one  who  bas  had  espericnco  in  this  diseaae  know8  it,  that  the  most 
onpromising  oase,  in.  which  the  s^mptoms  are  eomarked  tbut  a  diagnosis  of 
obetruction  by  a  mocbonical  ol)6tacle  ia  iudisputable,  may  recover  spon- 
laneously  or  umter  luedlcal  treatment. 

We  alao  know,  howover,  that  treatment  by  the  most  approved  me<lical 
methods,  and  carried  otit  complotely  from  the  onset,  ro8ult8  in  an  appalling 
mortality ;  and  the  same  may  be  eoid  of  operations  performed  as  a  bat 
reaource.  AvaiLible  statiatictt  are  uselesa  as  au  aid  in  our  cudcavour  to 
formulate  the  licst  methods  of  treatment.  There  are  no  figiiree  to  show 
vvhat  is  tbe  mortality  of  operations  performed  duriug  the  first  thirty-six 
houn  lif  thu  iUueSH,  and  this  should  be  tlie  e^LrumL-  tmie  limit  if  ojH^mtiun 
is  to  have  the  best  chance.  My  opiniou.baacil  iipon  tlie  iiathnlogical  canses 
of  inteutinal  obstruction  and  the  ^^enenil  results  of  abdominal  Burgery,  is 
that  tho  recovery  rute  would  reach  70  pcr  cent  at  once  if  tho  rule  to 
operate  early  were  uuiver8aUy  adoptod.  In  support  of  this  opinion,  it  may 
M  well  to  Btato  that  of  8  acute  (-^ases  of  int^elinal  obstruction  operatt^d 
upon  during  the  {last  rear  of  leas  than  fifty-three  hours'  duratioD,  in  vrbicb 
I  have  been  concemea,  6  have  recovered  and  2  bave  died. 

Before  oonmdering  in  detail  tbe  treatment  to  bo  adopted  in  a  čase  of 
acute  olietruction,  I  canaot  too  urgentlj  impress  tbe  need  far  an  exhaustive 
examination,  and  tbe  formation  of  tbe  best  possible  diagnosiB,  at  any  rnte 
HB  to  the  dajigerous  cboracter  or  othenvisc  oif  tbe  illness  before  treatment 
is  oommecoed. 

The  moBt  ur;^ut  BympLom,  and  the  one  which  a1ways  demau<b<  the 
earlieat  ]>oeaible  rcbef,  in  imn.  Opiuni  in  ono  or  otliur  of  it«  forma  is  tbe 
ly  drug  known  w!iich  can  be  reUetl  upon  to  do  this  eafely,  offectually, 
d  spe^ily.  Considcring  the  oondition  of  the  etomaoh  and  upper  intes- 
tiue,  it  wouid  appear  to  be  uu^viso  to  administer  opiuiu  by  tbe  moulb,  as  it 
may  be  ejected  iu  vbole  ur  in  part,  or,  il'  retaiued,  inay  fiail  to  booome 
absorbed  till,  perha|»,  tbe  oUtructioD  is  relieved,  when  ite  effect  is  not 
dceirud.  and  wbeu  indeed  a  poisjouous  quaDtity  muy  Hnd  its  way  into  the 
circtdation.  The  rectum  is  a  betCer  cbanuel  fur  it8  ndiuiuistratiun,  when  it 
can  l)u  givuu  as  a  supiKisitor^'  or  in  a  iuuilU  euenia ;  bul  tbe  best,  beuunse 
Uie  Burest  and  (}uinki'4t,  niethcMl  is  to  give  a  dose  of  uiorjihia  hypodeniiio- 
■Uy.  Ton  lar^'e  n  qiiaDtity  is  to  be  avoided  os  burtful,  and  one  too  snull, 
as  it  vdU  fttil  to  give  relief,  and  muy  reqiiiru  rcpetition.  A  third  of  a  graiu 
in  un  ndult  tnay  be  geneniUy  said  to  bo  thu  proper  dose.  KejjoatMl  HUiall 
doses  of  oi>ium  uro  to  1>e  uindemned  in  ali  acute  alidominsl  časen,  Admini« 
stored  in  frcijuent  nmall  quantities,  the  drug  masks  ali  HymptomB  and  leods 
to  a  false  senne  of  security ;  it  iiamlyse6  the  intedtines ;  and  it  produces  s 
h)"pcr:Lfitbetic  eouditiou  of  the  patieut  very  unfuvourabic  to  recovery.  A 
n.MU(.-tion  of  tlie  accuKtunii^l  doHu  luadit  lo  a  minerable  cundition  of  pby8ieal 
and  nti^ntiil  cnlljipM*,  and  pntiimls  iindi*r  it«  intlupncc  nr«  prodispoetKl  to  dio 
fnmi  nlioik  n\'U'r  trn  ii]H-mtiitji.  Thoti<jh  it  m  tnn;  that  tbe  rost,  intoetinal 
and  K^Hsral,  brought  ab<^>iit  by  tbe  uso  of  opiuui  uitty  n^flult  iu  a  murvullotis 
impruveuicut    in   tbe  general  coudition,    I   doubt  wltether   tho  curati\-o 
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influenco  nanrilietl  to  it  hy  generationg  of  authorities  has  any  foandation  ii 
fact     If  a  loop  of  inteatino  has  been  ensnared  by  a  band,  it  appears  to  \)C 
as  reaaonablc  to  suppose  that,  by  violent  perlstiiltic  cHbrts,  it  might  agaiu 
eacape  ae  that  its  relcasc  wa8  to  be  aided  by  keeping  it  quietly  at  rest. 

It  iiiHy  havH  btten  obviaua  befure  tliH  adminiRtration  of  opium  that  the 
patient  was  dangerou8ly  and  acutely  ill,  and  iu  ali  such  cases  the  abdomen 
should  be  opeued  without  vraiting  to  see  what  the  reault  of  the  opiatc  uiay 
be.  Othei-8  losa  c;ertainly  iU  shouhi  bo  seeu  at  short  intorvalu  aud  clusely 
Wttt(:hed,  Iu  ordiMary  casea  a.  lar^e,  Iiol  liiiseed-meal  ptnilliiiH  applied  ro  jis 
to  cover  tho  entire  abdomen,  and  left  on  for  an  hour,  haa  a  soothiog  eftectj 
and  the  heat  of  it  diuiiuishes  shoek,  Iroui  wtdch  the  patient  is  probably 
fluflering.  If  it  bc  reinoved  ut  the  end  of  an  iiour,  and,  aftcr  spongiug  the 
akin  with  hot  wat«r  aud  drying  it,  cotton  wool  be  wound  ruund  the  body, 
the  weigljt  of  the  i)0ultii:e  vmu  sc-.arce]y  li«  serionslv  ohjonted  to.  During 
the  first  hours  nothing  whatover  should  be  8WidIowed  except  a  few  sipa  of 
wuter  as  hot  aa  oau  bo  toleiuted,  aud  thia  sliould  bc  UuiiCcd  to  as  Buiall  a 
quKntity  aa  the  ]wtient's  eraviug  for  drink  will  allow.  At  tlie  eud  of  eight 
houra,  as  the  eftect  of  the  narcotic  begtns  to  wear  off.  if  the  symptoni8  retnrn, 
opeiutiou  should  be  advised.  Wheu  thu  syuiptoms,  tUeu,  are  uot  »ulTicientlj 
defriiite,  and  the  iliagnogia  Btill  reiuaius  doubtful,  iuy  prncttee  is  to  order 
calomel  in  one-graiu  doaes  every  hour  until  Hve  graius  have  been  taken, 
and  after  the  tiibh  dose  to  adminisler  n  turpentino  enema  (ono  ounco  of 
turpeutiue  in  a  luuiblerful  of  barley-water).  follo\v6d  by  ono  piut  of  soap 
and  water.  If  Lhe  čase  la  one  of  obetructiou,  tlie  svmploms,  which  are 
likely  to  havedisapi^arotl  soon  after  the  opiate  has  l>een  given,  will  probably 
oll  be  reprodueed  by  this  treatment,  and  the  beat  chance — that  given  by 
early  operation — is  aecured.  If  tho  ctiae  is  not  one  of  obstruction  thiB 
treatment  is  likely  to  bo  the  bcat  available,  for  the  casea  most  ch)8ely 
simulating  acuto  inteatinal  obstruction  are  those  of  ao-called  celic  which 
occur  in  young  men  from  eighteeu  to  tweuty-five,  and  are  dne  to  chronic 
conatipation  aud  partial  reteution  of  fiocea. 

If  tlie  čase  is  not  aeeu  uutil  tbe  abdonaeu  has  become  dintended,  and  tho 
ajuiptoma  Imve  ali  been  rendered  lena  aggreasive  by  rcpeated  dosea  of 
opium,  the  queatiou  of  operation  has  loat  innch  of  its  urgency.  The  con- 
dition  of  tho  patient  may  be  verj*  serious,  but  operation  may  not  aUbrd  the 
beet  chauce  of  recovery.  1  havc  scen  aiich  acriouBly  ill  peraona  recover 
under  medieul  nieaaurea  who.  au  far  as  I  could  judge,  would  have  died  had 
tbey  been  subjected  to  tbe  abock  of  operation. 

The  most  favonrable  caaea  for  recovery,  without  operation,  and  thcy 
ouly  should  be  Icft  aloue,  ai^  thosc  iu  whieh  the  obstruction  is  uot  absolutely 
complete. 

A  littlo  flatus  may  have  been  paeaed,  and  occa8ionally  periataltic  move- 
nienta  may  be  perceived  in  tho  diatended  inteatinee, 

Tho  contenta  of  the  atomach  are  espelled  with  >igoiir,  and  vomiting 
givaa  relief;  ([uautities  of  nouriahmcnt  can  be  retaincd  and  abaorbed. 

The  diatensinn  is  not  so  gi-eat  aa  to  produce  diflicuUy  in  breathing  or 
marked  tension  of  the  abdominal  wall8.  and  is  nnt  incrcasing. 

Tlie  pulse  ia  not  growing  more  mpid  or  its  vigoiir  decreaaing. 

Iu  Lhe  lesa  acutc  cosea,  Vihcti  voniiting  has  coaaed,  amall  quantitiea  ofj 
Iiquid  nouriahmeut,  half  milk  and  balf  ljarley-water,  prubably  being  the 
beat,  may  be  tried  ;  and  if  thia  ia  tolerated  by  the  ebonuK:h,  additiona  maj 
be  carefullv  and  gnLdually  made  as  the  conditions  allow. 

The  three  most  material  palliative  aids  to  recovery  ure : — "VVashing  out 
the  atomach,  lai^e  uutrleut  cuemata,  and  repeated  small  dosea  of  opium. 
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^ersoDS  difTer  much  in  their  tolerance  of  Btomacli  Uvnge,  and  it  must  be 
nllovpcU  Ihat  occaaionallj  pereiatcnce  with  it  may  do  more  banu  thau  good. 
The  tube  iiaed  ahould  be  a  red  rubber  one.  which  ihe  patient  is  assl^ited  to 
8wallow,  and  uttached  to  it  sliould  bo  a  gloss  T-pi(^^  to  oct  ou  tbe  principle 
of  Sprenge1'8  pump,  lui  ueither  the  eflbrls  of  the  disteuded  atomai-h  nor  Lhe 
aid  of  ordinary  sjrjihon  action  raajr  lie  snfficieiit  to  eniptj*  the  stomach  of 
ali  its  couteuli  The  WH8hiDg  shoiild  be  done  with  water  al  a  temperature 
of  102''  F.,  and  contiuitcd  until  the  ^raah  wat<T  retums  clcar.  If  ihta 
o^Mralion  ia  to  be  of  bervit-e  the  (tatient  must  foel  relieved  by  it,  iind  wiU 
coosider  tho  gain  greater  thau  the  discomfort  to  whii-h  he  haa  beon  sub- 
ject«d,  and  this  should  1k  the  test  as  to  its  usefulness  and  as  to  the 
de8irabiUty  of  repcating  the  proceediug.  If  the  use  of  the  tube  is  fouud 
to  be  tou  disagreealile,  the  beet  subetitute  ia  to  allovv  the  patient  an 
oooaaional  liot  tlrink  (a  piul  of  very  weak  hot  tea  nithout  Hii<^ir  (pr  milk  is 
ncarly  alway8  to  his  taate).  Thia  is  soon  ejected,  brin^ng  \vith  it  a 
quaiitity  of  the  foul  stouiach  contents.  Very  soou  after  tbo  stomach  is 
emptied  it  commences  to  retill  from  the  disoharge  of  the  distended  iutestine 
into  it,  and  the  »ufihing  require8  to  bo  repeated  eveiy  four  hours. 

liiability  to  bcar  the  tube  should  be  regarded  as  indicating  the  advisa* 
bilit)'  of  tmrly  operation. 

No  fond  hIiouKI  he  allow-ed  to  enter  lhe  Btoiuuch  so  long  aa  aickneBS  is  a 
promiuent  Bymptom.  Food  and  fluids  intrmliiced  into  the  stomach  only 
udd  to  tho  suOerJBga  of  Lhe  patient,  aod  often  diminisb  what  sniall  ohance 
of  recover/  is  left  to  him.  To  reliove  the  iuteuso  thiret  sipa  of  hot  water 
may  \w  fr6quenlly  giveu,  and  tbe  mouth  may  be  sluiced  rouud  with  eold 
vater  aa  often  as  desired  by  the  jiatient.  Ice  gives  only  temiM)rary  relief, 
anil  does  permanent  hanu.  It  makes  lhe  mouth  sore  and  the  tongue  dtj; 
it  tilla  the  alouuicb  vtith  cold  wuter,  and  increasea  tlatulent  diateusion. 

Ali  Dulriment  ahould  lie  admiuistered  by  the  colou.  The  liest  method 
of  doing  this  is  to  give  s1owly  Ihrough  a  rcvtal  tube  and  raised  funnel  one 
pint  of  a  mixture  of  fatty  beef-tea  and  milk  in  et^ual  pitrta,  with  one  tea- 
BjKxmful  of  salt  and  half  an  ounce  of  whi8ky  at  a  temperature  of  100"  F. 
cvery  two  or  threo  hours.  Tho  tirat  two  or  three  piuta  are  frwjuently 
retained  when  giveu  in  this  way,  urhereas  the  intcrmitlont  pumping  aclioD 
of  the  ordinary  enema-sjringo  {:onimunly  used  for  this  purpoee  stimulates 
tbo  bowel  to  expel  the  iujected  iluid.  When  the  eneuiata  begin  to  come 
away,  it  is,  of  coursc,  a  favourable  omen  if  some  Hatus  ia  paased  at  the  same 
tinte.  Diniinution  of  the  abdomimil  disteusiou,  aa  sliown  by  careful 
meuaremeDt  round  the  unibilicuH,  ia  olso  a  favourable  sigo.  If  the 
enem&ta  are  retained  for  tvrentj-four  hours  it  ia  necessar^  to  administer  a 
<]uart  of  salt  watcr  to  elcar  out  the  oOeusive  di-bris,  as  in  ull  cases  where 
foofl  ia  giveu  by  llie  l>owtil.  From  lhe  tiao  of  nutrieul  auppoaitoriea  liltla 
good  need  be  expected,  and  if  Lhe  enemata  caunoL  be  retained  their  expul> 
aiou  is  a  strong  indication  foroarly  operation.  In  connection  with  enemata, 
it  may  be  mentionod  that  their  use  is  atronglj  reooiuiDended  by  ooarIy  ali 
authoriLiea  iu  the  ireutntcut  of  inttiesusocption.  It  is  ugnrt^l  lliitt  lhey 
havB  n<>  value  in  Lhe  most  aoule  cases  or  iu  cases  involving  llie  Hiiutll 
inteatine.  It  is  alao  agreed  that  thera  ia  a  cerLain  aniount  of  dangttr  in 
tlicir  use.  Befote  giving  the  enema,  iX  this  is  decided  upon,  an  ana:«thetio 
mu.Ht  bc  admiuisttircd  to  complet«  a'laxatiou.  0ot  aall  wator,  a  drachm  to 
u  pint,  is  the  least  irritating  iujtx-lioii,  and  tin  niueti  of  it  as  eau  lie  retained 
should  be  introdui-eil.  Tlie  etieuia  funnel  shuuld  not  lie  niiae<l  tnoni  than 
threo  foel  i«  tho  citae  of  chtldmn.  vrho  may  be  belil  up  by  lhe  fvfi  dunng 
tha  adiuiuiattfttioo.     It  ia  uflually  impoesible  to  aay  when  this  o|ieraiiou  ia 
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conipleted,  eveu  whoa  a  tumour  cau  l»e  disLinotlj  felt  and  disappears,  that 
reduction  hna  heen  auconiplulied,  and  valuaMo  tirno  ma.y  be  lost  in  waiting 
to  see  if  tho  sjmptoms  return.  It  is  u8naU7  safe  to  propheBy  that  thBy 
wUl  do  80,  and,  except  in  tlie  luore  chronic  caaes,  in  whieh  a  short  i)eriod 
may  be  alloved  to  be  wttsted  with  coinparative  impunity,  operation  ought 
to  ha  done  na  earlv  a«  dia^iiOMiH  izrinit«. 

^peated  small  doeea  of  niorphia  in  the  favourable  caaes  previoualy 
mcntioned  are  often  of  great  semce — 10  n^  of  liq.  niorphia  hydrochlor.  in  one 
dracbiu  of  pepponuiut  water,  to  be  givcn  by  tho  mouth,  \vhen  tliu  {latient  is 
re8tl(>8a  or  in  pain,  Hecures  bodily  and  mental  reet,  and  haa  a  stimiilating 
ettect  on  both  mind  and  body. 

If  notliing  short  of  narcotism  brings  relief,  operation  ia  urgontly 
indi^tcd. 

In  addition  to  the  uso  of  stomach  larage,  nutrieut  and  stimulating 
enemata,  and  morjihia,  which  ara  the  mo«t  important  moans,  there  are 
amaller  dctaiU  reqniring  attcntion.  A  hot,  moiat  poultice,  large  enough  to 
cover  the  whole  abdomeu,  kept  on  for  an  hour  and  a-peated  at  intervolB  of 
eight  hours,  and  replaced  by  warm  cotton  wool,  is  ueefuL  A  Buitable  bed 
and  a  good  ourse  are  great  uiomforta,  and  aro  important  aids  to  rccovery. 

Operation  in  AcuU  liUtstinal  Obstruction. — In  cases  of  acute  iulestinal 
obstruction  the  tKioner  operation  cau  be  perfonned  the  betUir  the  prognoais. 
It  is,  indeed,  now  amongat  aurgeons  an  estublialied  rule  that  there  aticuld 
be  no  unnec6S3ary  delaj'  in  opeuinj»  the  abdomeu  for  any  cause  producing 
sudden  alaiinin^  sjmptomfij  and  the  soonor  thia  rule  is  applicd  to  casea  of 
inUislinal  obatruetiou  the  botter.  That  tho  daugors  of  dela.y  far  outvreigh 
the  dangers  of  o]>emtiau,  »eriou»  though  theae  iuay  l>e,  ia  the  most  important 
point  to  bear  in  mind  in  r-onneetion  with  the  treatment  of  intestinal 
obstruction.  During  the  first  forty-eight  hours  it  is  usualjj  posaible  to 
perform  an  operation  which  allow3  the  causo  of  the  obatruction  to  h&  deall 
with,  and  winch  olft^rs  gotid  jnosiKicts  uf  complete  suocetis, 

PreparttHon  o/ the  PalifrUfttr  Opf^ration.—As  soou  as  excniciating  paiu 
hoa  bocu  relieved  by  morphiaj  and  the  8ymptoms  of  collapse  havo  subsided, 
thu  skiu  of  the  paticnt  is  preporod  os  for  an  abdominaL  section.  It  is  of 
the  greatejit  iuiportauco  to  have  rt  warm  room  for  the  opemtion,  and  by  hot 
bottlea  and  warm  clnthiiig  to  prevent  cliilling  nf  tho  patient  en  the  table. 
The  arrasand  lega  shouM  bejsvvathcd  and  bandaged.  Children  e8peciaUy 
re<iuire  osccptional  trouble  to  V«  taken  in  thia  respect. 

Any  spucial  iustnuucnts,  such  as  iutestiual  clamps,  Murphy'6  buttons, 
Pauls  tube,  should  bo  ready  fur  use,  and  everything  aliould  bo  prupared 
before  an  anseBthetic  is  adminiatorod. 

Chloroform  in  the  hauds  of  a  ekilled  administrator  is  tho  best  an£a»- 
thetic  for  general  use.  lieloro  its  uduiitiistnition  the  patienfa  atomach 
shoiild  b«  waHhed  out,  to  avoid  the  riak  of  regiirgitatiug  septio  fluid  being 
drawn  into  the  lunga^ 

Abdomiual  palpation  should  be  ropeated  iindor  the  anajsthetic,  as  a 
tuuiour  which  haa  previoualj"  escaped  observatiou  may  now  be  discovered. 

The  iucifiiou  is  commencoil  oue  incb  abovc  the  umbilicus,  which  is 
incUidod  in  an  ellipse.and  prolougod  to  t\vo  iuchea  below  it.  The  uiabilic\is 
is  then  excised.  Exci9ion  of  the  iimbiliciis  ramoves  that  portion  of  the 
aUiouiinal  \vuU  which  is  most  diHicult  to  disinfect.  It  allow8  of  safe 
eitouaion  of  the  wound  upwards  and  downwardfl,  avoids  the  chanoe  of 
damage  to  the  bladder,  aud  reudera  acccsa  to  the  abdominal  cavity  througli 
the  umbilical  ring  easier  and  aafer  tbau  auy  olher  aituation.  Th«  incision 
is  then  continued  through  the  linea  ollm  npwarda  and  downwards  from  the 
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umbilical  ring,  and  the  peritoneum  is  drswn  forward  betwwu  catcli  forcepB 
ftWBy  frorn  the  underlying  viscera,  and  U  ojieneiL  The  jirst  objfct  of  iht 
operaiio?i — to  contirm  the  dlagnoeis — wiU  now  be  reališed,  for  from,  the 
earlieat  stage  the  iutesLine  above  the  obstruotion  ia  obaenred  to  bc  ilistended 
and  incref^ed  iu  vaacularity,  and  inflammator^  pentoueal  exudat«a  are 
abaent.  The  inteatines  are  carefuU}'  kept  inaide  of  Lbe  abdominal  cavity 
hy  a  warui  Hat  spooge  or  sterile  8wub,  and  a  carofnl  search  is  niado  in  the 
ueighbourhood  of  the  wound,  which  shv-uld  be  opened  by  relractora.  If 
nothiug  be  scen  there,  two  fingers  aliouKl  bo  geiitly  paased  in  for  cxploratory 
purpotM-H,  and  tlio  most  vaacuTur  aud  dialeudud  coiU  of  iuteatine,  vehich.  it 
uill  be  remembered,  are  above  the  olutruction,  and  which  niay  1m  recog- 
nised  as  belougiug  to  either  the  largo  or  the  sm&U  intestiue,  are  geully 
puahed  aside.  Tfu  saond  objtci  of  th«  operation  has  now  been  attalned, 
aud  tlie  obstruction  localised  ia  the  amall  or  the  largo  iutestine.  Suppoaing 
the  amall  iutestine  to  be  aflected,  aud  a  jHila  and  contnictad  loop,  whien 
points  certamly  to  buwel  below  the  ol«tniction,  bo  found,  it  should  be 
drawn  forward  and  foUowed  inch  by  inch  until  it  goides  to  the  seat  of 
obstruction  or  to  its  terminatiou  in  the  ileuni.  In  the  latter  oase  a 
journey  win  havo  to  be  made  in  the  opposite  direction,  and  ihis  Icads  to 
the  obstruction.  Eoch  portion  of  the  lx>wol  19  carefully  returned  to  the 
al>douien  or  prottiuted  by  bot  toweb  aa  it  is  jiasaed  Ihrough  the  fingers. 
The  third  point  to  be  attended  to  in  tlio  o|i«ratiou,  of  finding  the  ohatruc- 
tion  with  aa  little  disturbance  or  handling  of  the  disteuded  and  friablo 
iuteatine  aa  poasiblo,  has  now  been  achieved. 

If  the  obslructiou  is  not  readily  diacoverod  in  this  way  the  abdominal 
iuciainn  ahould  lw  pruluuged  to  just  above  the  pubia,  tuking  cars  to  see  and 
to  avoid  the  bladder,  aud  the  expo8ed  inteatines  are  to  l>e  covered  with 
aseptic  tovela  wrung  out  of  hot  normal  saline  solution.  Any  uncovered 
]xirtion  of  iutestine  uhould  be  kept  hot  and  uioist  by  au  aa&istaut  8teadily 
driupiug  hot  aaliuu  solution  (3j.  to  1  piut)  over  It  and  thu  eurrounding 
Goils  aurl  protecting  towels  from  a  jug  during  the  whole  time  of  expoenre. 
Commencing  on  the  right  side,  the  condition  of  tlie  citcum,  dilated  if  the 
obstruction  ia  below  it,  n-ill  teli  whethcr  the  obstnictiou  be  iu  the  large  or 
in  the  small  iutestine.  If  it  is  iu  tbe  amall  inteatine  thii  conlrticted  eud  of 
the  JliMim  ontering  the  cax;um  niay  be  followed  up  to  it»  junctiou  with  the 
distended  bowel  above,  aud  90  discover  tbe  eite  of  obetmotion. 

If  the  obstruction  be  locaUsed  iu  tbo  large  inteetino,  reoognised  by  its 
lonKitudinal  bands,  the  aigmoid  tiexure  is  firat  dra\vn  up  for  examiuation, 
ancT if  this  be  TaiH'iilar  anddiatended  tbe  obstructiou  vili  bu  found  towards 
its  lower  end.  If  not,  the  tronsverae  colon  Rhould  be  brought  furward  by 
dritviug  ou  the  ouieuium,  on  the  under  surface  of  which  this  portion  of 
bowel  wiU  be  fouud;  fiually,  the  aaceuding  colon  aud  cax:um  are  exaniined. 

As  a  last  resource,  br  an  exU<uaion  of  the  abdominal  iucimon  to  the 
ensiform  c&rtilage  and  eviaceralioD,  auv  olmtruction  con  oertainly  be  found. 

Kviaceration  adds  gTeatly  to  the  gmvity  of  the  operation,  and  ahould 
oaly  b«  ondcrtuken  in  vi^oruus  subjects  not  redoted  by  loug  iUncaB.  U  is 
to  be  proferred  to  ruugh  haudliug  of  the  dinLeuded  uud  friablt;  iutestine,  but. 
aa  a  rute,  iha  beat  proceeding  at  this  Blage  is  to  draw  out  and  tu  opu  a  coil 
of  tense  inteatine,  for  in  any  caso  the  distended  inteatine  muHt  not  be 
replacod  in  the  abdomen.  Tlie  most  teose  inteetioal  coil  viaible  shouid 
be  drawn  forward  wull  out  of  the  atidomcn,  the  opentng  into  wliic'b  shouid 
b«  isc^ted  witb  iiaeptiu  giiuxe  [MickM.  Wlieu  the  extrudud  coil  ta  i.h(iroughly 
ahut  oflT  from  contact  witl)  Lhn  wound,  it  ia  opened  by  a  longitudinu 
inoiajon  about  half  an  inch  long  through  the  waU  opposito  to  itn  mese&tezj, 
TOL.  v  29 
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and  the  inteatine  is  alIowed  to  empty  itself.  If  it.  doe-s  bo  \vithout  help, 
puniping  out  its  contents  vigorouslv,  and  tbe  general  cnndition  of  the 
patient  is  fair,  after  teiiiporarily  closing  the  iuteatinal  opening  with  clainp 
forccpa,  a  1'urtlier  scarch  (or  the  caiigc  of  tlio  ohstructiun  should  be  made,  and 
this  is  reiulered  more  easy  by  tht)  diminigliod  ahdomiual  tijusion.  If  tlie 
obstrnction  is  now  discoverod,  and  can  be  relieved,  after  carcful  sutare 
and  cleaosing  of  the  intestinal  wouDd,  the  abdomeD  inay  be  entirely  closed. 
If,  howevcr,  the  inteatine,  though  obviou3ly  disteoded  and  tcnso,  refuses  to 
empty  itsBlf  wilhout  ald,  aud  if,  aftor  a  pinch  betweeu  the  Huger  aud  thumb, 
no  jieriHtaltic  movement  is  tumn  m  il,  iintKrosl,oniy  oHer«  the  beat  chanoe  of 
recovery,  for  if  the  paretic  inteatine  is  mibjetited  to  lurther  manipulation 
neithcr  it  nor  the  patient  is  likelj  to  i-ecover. 

ir  the  oltstructiou  is  found  tu  be  an  intussuBCCption,  and  if  it  is  acuto, 
and  tlie  intusauBception  ia  awoUen  aud  nruily  strauguUled,  and  thera  are 
no  adhesions,  the  aurgoon'«  tirat  diity  is  to  lessan  the  cBdcniatnua  mvelUng  of 
the  iutu9su9C«ptum  whiGh  is  tbe  chief  barrier  to  reduction.  The  tumour  is  to 
I»e  dntwn  forward3,  wrappiHi  in  a  largc,  \varm,  flat  asejitic  spongc,  and  gciitly 
but  firmlv  8queezed  l)y  gri]tpiug  it  in  the  hand.  The  pressure  must  be 
contiuucd  till  tbe  swelliDg  hos  subsidod,  then  an  attempt  should  be  made 
to  reduue  the  uituBsusception.  This  is  done  beat  by  a  combinatiou  of 
kneadiiig  from  beIow  and  gentle  trac:tion  from  above,  most  reliance  being 
placed  on  pusliing  from  below,  as  it  is  eftfly  to  tear  the  inteatine  by 
drawing  on  it  too  lrcely.  Adheaioua  mav  prevent  rediictinn.  Thesc  can  bc 
sepamted  by  a  bUmt  director  introduccd  betwoen  the  ensUeatliiug  Iayor  and 
the  intuKausceptud  portion  of  bowel.  If  it  is  uut  posaible  to  eHoct  nsluc- 
tion,  and  the  intussuaception  ia  of  liinitnl  aize,  the  beat  coiirae  ia  to  excise 
the  vrhole  of  the  involved  iutestina  The  abdominal  cavitv  ali  round  the 
intuasiiaception  is  pocked  o&  with  uscptic  gauzc,  aud  tho  portion  of  iutestino 
to  l»e  exctsed  ia  cuiupletely  isuluted  by  Uiis  lueans.  T\vo  piura  of  clainp 
forcej«  are  fixed  above  the  involved  portion  of  intestiue  and  two  below. 
The  intestine  is  divided  l)etween  the  tvvo  clamps  above  and  below,  and  the 
iutussuseeption  is  ieolated.  Then  by  gradually  snipping  through  the 
meaentery  witli  ficiaeors,  each  vcsael  being  aecured  before  diviaion  if  large, 
and  cAUght  aa  divided  if  sinall,  the  masa  is  at?jmrat«r!.  After  ligature  of  the 
ciamped  mesenteric  veaaelB  and  the  arrest  of  ali  bleeding,  the  treatment  of 
the  divided  intestine  has  to  be  decided  upon.  This  dcpends  upon  the 
coudition  of  the  patient.  If  it  is  good,  the  continuitv  of  the  intt^stinal 
canal  inust  be  reatored  by  au  end-to-eud  or  lateral  anaaUmiosis,  of  w]iich  I 
prefer  the  latter.  If  the  conditton  of  the  patient  doea  not  allow  of  this,  the 
involved  portion  of  intestine  muat  be  drawn  out  and  packed  round  with 
gaiize  in  BMch  a  manncr  aa  to  lhoroughly  isolatc  it  and  bliK-U  the  abdoiuiual 
wouud ;  ibeu  the  bovvel  is  to  be  opened  abovo  tbe  intussuaception  and  alit 
up  throucjh  the  length  of  it  to  relieve  the  atrangulation  and  pemiit  of 
fieces  passing  through  the  artiticial  anua.  This  oporation,  if  the  i^alient 
rocovera,  rofiuires  a  seconJ  one  at  a  latcr  date  to  reatore  the  continuity  of 
the  canal,  aud  this  ia  a  disiidvantage,  but  the  preaent  Ba.fety  of  the  patient 
muat  l>e  ttie  first  coEsideration. 

Vnl\ndxis. — After  the  abdomen  ia  opened,  tho  marked  distension  and 
voacular  diaturbance  of  the  sigmoid  flexure,  ea8ily  recognised  by  its 
lougitudinal  bnnds  and  appendices  epiploicie.  which  beeonie  apparent, 
makes  the  <liagno8ia  clear.  Au  attempt  should  be  made  to  guide  a  tube 
introduced  through  the  auua  inlo  the  diatended  bovrel  for  the  purpose  of 
emptying  it.  If  thia  cannot  be  done  the  patient  should  be  turned  over  ou 
to  hia  side,  and  the  woimd,  being  protected  by  gauze,  the  prcscuting  loop  of 
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aigmoid  Rhould  be  incisml  loD}^iLudmally  and  dmwn  forward  by  a  pair  of 
heemoetAtic  forceps  tixed  ou  either  side  of  tho  incisioa.  As  the  uontents 
escapc,  the  bowel  is  to  be  further  drava  out  froin  ihe  wouQd  bj  the  forcepa. 
^Vlieu  euipty  of  its  coutouta  tho  bowcl  is  vvasbed,  wipod  ary,  and  the 
opeiiing  iu  it  ia  ulosed  with  chiiup  foR*epB,  tlie  \viiole  beiug  covered  with 
iodoform  ganze.  An  examinatiua  of  the  einpty  ugniiiid  loop  is  then  under- 
taken  and  the  twist  tiudoue.  The  hole,  if  it  has  beeo  neces8ar7  to  make 
one  in  the  bowol,  m  ncxt  closed  with  a  coutinuoiis  auturo  of  catgut  through 
ali  its  coalB,  with  the  object  of  tnakiug  it  vatertight  und  arrestiug  ali 
bleeding.  This  first  row  ia  covered  in  hy  a  eecond  rovr  of  tine  silk  l/emburt 
Butures,  and  the  bowol  is  cleans«d  and  returoeiJ.  Before  closiug  tlie 
abdomen  the  centre  of  the  loop  should  bc  siitureil  to  the  parioCal  pohtoueiim 
to  preveut  a  rulapse. 

Bands. — Ah  theae  mostly  contain  a  blood^reBsel,  and  ara  aometimes  a 
hollow  prolongation  of  Me*:ker8  diverticulum,  it  ia  a  wiBo  precaution  before 
dividing  them  to  8pply  two  clamps  and  cut  between,  8ubsequeDtly  ligatur- 
ing  each  end.  The  iKirtion  of  bowel  nipjjcd  by  the  band  »huiild  be  exauiineil 
before  letting  it  drop  l>Jick  into  the  abdomen.  I  loet  a  ])atient  on  one  oocaaion 
by  perforation  of  tho  iuteatino  at  the  ulcerated  site  of  a  Darrow  band  on 
the  teulh  day  after  optratiou.  If  the  ring  of  the  intedCiuG  doea  uot  recover 
its  norinal  ap[}efirance  after  the  applicatiuu  of  a  hot  apongt',  it  sbould  1« 
doul»led  in  by  dniwing  the  intestine  above  and  bc]ow  over  it,  lixation  being 
secured  by  a  few  fine  (nlk  Leinbi^rt  suturea.  If  tben  it  should  alough  ur 
ulcenttti,  it  will  do  so  safely  into  the  lumcn  of  the  giit. 

Iritrnial  Hernitr. — If  a  loop  of  tlie  bowel  enauarLHl  cannot  be  withdrawn 
by  th*'  npening  through  which  it  has  paaac<),  without  enlargement,  the 
frequency  %vith  which  a  blood-vesael  aiimmudd  Ihis  opening  has  to  bo  borne 
iu  miud.  If  {>09sible,  tbo  safest  method  is  to  enlarge  the  aperture  by 
stretching  with  »inus  forceps  paaaed  through  it  guided  by  a  dinx;lar.  The 
same  precaution  »»  to  examining  the  nipi>ed  intesUno  ia  necea8ary  in  tbis 
caae  as  in  that  of  a  band. 

Cascs  of  hernia  into  the  diiodeno-jejunal  foaaa  havc  I»con  recirded  iu 
which  uo  portiuu  of  the  amall  iutestiue  Wds  viBible  ou  opuniug  the  abdom^u, 
the  who1e  of  thu  jejunum  and  ileum  haviug  paaaeil  into  a  pouch,  of  wbicb 
thia  wa«  the  neck.  A  kuowleil(jo  of  thia  fact  will  make  a  recognition  of  tho 
condition  lo  bc  deall  with  nnd  ita  treatment  easier. 

0(dUstonf». — A  gall-stone  large  onough  to  cauae  obstructinn  will  prol»ably 
be  readily  recogniaed  by  iutra  -  abduniiuul  palpuUou.  The  portion  uf 
inteatine  cmtaining  it  shonld  l»e  dmwn  fonvarJ  and  examined.  If  the 
atonc  is  lodgL-4  closo  to  the  ilco-coMMil  valve.  a  gentlo  atttiuipt  should  Ite 
uuule  to  pu.<ih  it  on  into  the  colou,  where  it  may  be  luft  to  pasa  ou  by 
naLural  elTorla.  If  ihia  cannot  be  done,  or  if  the  atone  iH  liNigetl  in  the 
jejunum,  or  higher  in  the  ileum,  it  should  be  aijueezed  upuanla  fnr  sonm 
inchea  into  an  unirritatcd  picce  of  intastino;  and  ufti>r  thitt  han  he«u  drann 
out  of  tho  ubdomou,  the  inleetinal  coata  over  tht;  (•t<jnu  sliould  be  iuciafnt 
luiigitudiually  at  thu  convexity  of  tho  iutCHtiiie,  cmptiiini  uf  thu  »tone  and 
uther  contents,  und  siilurud  iu  the  uiaunor  prm'iouB)y  d<!«:riliod,«uid  returziod 
with  the  procautions  fur  avoiding  aepHia  alreadv  mentioned. 

Stnrture  of  the  Smaii  Intfutinf. — If  the  ntricture  ia  aimple  and  niinular 
it  ia  rea()ily  aud  aafely  doalt  with  by  onteroi)laaty.  In  this  opcntion  the 
intestint^  ia  D]MUi»d  llireA-^UAftere  of  an  iurti  alfovv  Llie  Rthcture  on  ita 
oonvex  aido,  and  n  guide  ia  pomed  on  through  tho  Htrictunt.  ivhieh  is 
dividod  in  the  same  line  by  an  inc.iaioa  cxtonding  three-qU'irU)rs  uf  un  iucb 
bttlov  the  atricture.    The  tongitudinal  vound  is  clmuaed  and  BUturud  lniu»> 
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ver8ely  with  an  internal  row  of  catgut  sutures  pasaing  through  ali  the  coats, 
and  an  external  row  of  silk  Lembert  sutures  burying  it.  The  same  treat- 
ment  is  also  occaaionallj  the  best  palliative  for  annular  malignant  stricture 
of  the  amall  intestine  which  is  not  removable  as  such  strictures  uBuaU7 
are,  but  as  a  rule  in  these  cases  an  anastomosis  above  and  below  is  the 
most  satiBfactorj  method  of  treatment.  More  compUcated  strictures,  as  for 
example  those  associated  with  active  tuberculous  disease,  are  best  treated 
by  exci8ion  of  the  diseased  and  strictured  portion  of  the  intestine,  or  by 
making  an  anastomosis  above  and  below  the  stricture.  If  the  condition  of 
the  patient  does  not  allow  of  this,  entero8tomy  above  the  stricture  must  be 
performed  as  a  palliative  measure. 

Stricture  of  the  Large  Intestine. — If  the  patient  is  vigorous  enough  to 
allow  of  exploration,  the  operation  should  be  conducted  with  two  objects  in 
view — the  remote  one  of  a  radical  cure,  and  the  immediate  one  of  giving  relief. 
This  esploration,  which  should  be  accomplished  in  a  few  minutes,  should 
demonstrate  for  future  guidance  the  exact  situation  of  the  disease ;  its 
character,  simple  or  malignant ;  if  malignant,  whether  flxed  or  movable ; 
and  the  presence  or  otherwise  of  enlarged  glands  or  secondary  deposits  in 
the  Uver  and  el8ewhere. 

It  is  saldom  wiBe  to  attempt  a  radical  cure  and  relief  of  obstructlon  in 
the  colon  at  the  same  tirne,  for  wounds  in  the  colon  do  not  unite  so  readily 
as  those  in  the  small  intestine,  and  are,  in  addltion,  exposed  to  traumatism 
by  the  passage  of  solid  fceces.  Therefore  colotomy  should  be  firat  done  as 
immediately  above  the  obstructiou  as  seems  advisable,  and  the  radical 
operation  left  for  a  later  date. 

The  coinplete  operations  we  have  deacribed  as  applied  to  obstruction 
affecting  the  small  intestine  are  only  poseihle  with  a  fair  chance  of  success 
when  diagnosia  has  been  made  8ufficiently  early,  and  sui^cal  treatment 
has  been  carhed  out  at  once.  Fatientswith  acuteintestinal  obstruction  are 
even  worse  than  they  look,  and  seldom  get  \veU  after  a  complete  or  pro- 
longed  operation,  however  satiat'actory,  from  the  operative  surgical  point  of 
view,  if  the  small  intestines  are  considerably  distended.  Such  an  operation, 
even  though  it  empties  the  distended  intestine,  completea  the  inteatinal 
paresis  already  commenced,  and  the  patient  gets  relief  after  operation  only 
for  a  few  hours. 

The  operation  of  choice  for  such  patienta  ia  enterostomy.  It  haa  been 
my  miafortune  to  perforni  this  operation,  and  to  find  on  subsequent  post- 
mortem  examination  an  intestinal  opeuing  12  inchea  below  an  impacted 
gall-stone  lying  immediately  under  the  anterior  abdominal  wall ;  to  dis- 
cover  after  an  inmiediately  auccessful  entero8tomy  that  death  on  the  ninth 
day  wa8  due  to  gangrene  of  a  loop  of  bo\veI  ensnared  by  a  atring-like 
adheaion  easily  accessible,  and  to  aee  curdled  milk  oozing  through  the  fiatulous 
opening  soon  after  it  had  been  8wallowed,  ahovring  that  the  inciaion  had 
been  made  so  high  in  the  jejunum  that  death  from  starvation  must  8hortly 
be  expected.  Against  these  disappointing  reaulta,  which  a  more  thorough 
surgical  procedure  could  have  averted  only  by  the  certain  sacrifice  of  the 
patient's  life,  muat  be  placed  the  cases  in  which  entero8tomy  has  afforded 
another  chance  of  life,  which  the  more  complete  operation  did  not.  A 
Becond  operation  ia  generally  required  after  enterostomy,  but  it  is  not  a 
unique  experience  to  find  the  symptoms  permanently  relieved,  and  to  see 
the  patient  completely  cured,  with  spontaneous  healing  of  the  fiecal  fistula. 

Enterostomy  may  generally  be  regarded  as  a  protest  against  delay,  but 
until  early  operation  becomea  more  frequent  it  holds  a  useful  plače  in  the 
treatment  of  intestinal  obstruction. 
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Thr  operation  ia  lest  done  by  an  obliquc  incudon  froin  abovc  do\vn- 
wards  iu  Lbe  direction  of  the  fibros  of  the  ext«rual  obli^uo  uiuscie  abouL 
tbree  inobes  long,  comineucing  in  the  ligbt  uide  at  the  centre  of  the  lutck 
of  the  ileo-costai  ftpace  and  exteDding  as  far  forwatd  as  needfuL  The 
csecuta,  if  diet^nded,  appears  in  the  wound,  is  drawn  outwQrds  and  openod 
towards  the  poeterior  cxtrcmitir  of  the  wound,  aftcr  this  bas  boen  picked 
thorouglil}'  with  protective  gauze.  A  Paurs  tube  is  tben  tied  iuto  ilie 
bowel.  the  bgnture  and  the  junction  bctween  bowel  and  tube  are  WTapped 
in  iodoform  gaiize,  and  the  parietee  are  sutured  witb  Bill£WDrm  gut  abore  and 
bolow,  the  two  sutures  aeorest  the  int«stinal  opeuiug  coming  through  the 
outer  coals  of  and  fixing  the  gut. 

If  the  ctecum  w  nut  dintended  the  neareat  ooil  of  tense  small  intestine 
is  drawn  out  and  pulled  toward8  the  back,  opened,  and  Bimilarly 
treatcd. 

The  advantages  of  tbis  incision  over  one  in  the  middlo  line  are  that  it 
erpoeea  a  favourable  aite  for  patbological  conditions,  tbe  neighbourhood  of 
the  ileo-crecol  valve ;  tbat  If  the  birge  intestine  be  at  fault,  typblotouiy  can 
readilj  be  done ;  tbat  ttiere  ia  lesa  difUcultv  iu  retaiuing  tttu  inteHtines  in 
the  abdomen  witb  this  tban  with  a  nitxlinn  incision  ;  that  if  thi^  small 
intestine  bas  to  be  opened,  it  is  bere  tbat  tbe  ileum,  not  the  jejunum, 
is  likely  to  be  found ;  and  that  by  keeping  the  intestinal  opening  posterior 
tbere  is  lesa  riak  of  the  entraace  into  the  abdomen  of  it«  septie  contenta. 
Thie  operation  can  be  done  with  lucal  anutslhesia.  alonc,  but  it  seema  Itetter 
to  combine  the  use  of  a  local  witb  a  general  anaiatbetia  If  the  skin  lie 
frozcn  witb  chloride  of  ethyl,  a  skiUed  chloroformist  with  Tery  few  ilrops  of 
chlorofonn  cau  duU  consciouaness  enough  to  re&der  the  patieut  comfortuble 
and  incaiiabld  of  feeling  pain  or  beiug  iuarful. 

If  the  fa-cal  fistula  feffc  by  thia  operation  shovrs  no  tendency  to  close 
Bpontancously,  the  abdomen  should  bo  opened  in  the  middle  line  duhng  the 
third  week  or  tbcrcaboula  for  the  purpoae  of  treating  the  catiso  of  the  iutos- 
tiual  obetruction,  and  at  tbe  saine  tirne  or  later,  as  seeiiiu  beat,  tbe  enter- 
ostoniy  opening  can  be  doead  by  a  plaslic  operation. 

j^ftrr-treatmeni  of  Operation  Cases. — The  first  indications  in  the  after- 
treatmeut  are  to  relieve  ahock  and  procnre  rcst.  To  treat  abock  the  patient 
should  ba  heated  iu  bed  by  wanu  botLles  and  blaukuts  ali  rotiud,  and  an 
enenia  of  tvro  oza.  of  beef  tea,  two  oza  of  milk,  aud  half  oz.  uf  wbiaky 
sbould  he  ailministered.  His  face  and  neck  and  haiuU  »bould  1«  niblied 
with  a  warm  towel  and  one-twentieih  of  a  grain  of  strnlinine  given  hvpo- 
dermirjillv-  If  recovery  does  not  soon  manifest  itaelf,  one  pint  of  noriual 
jBterilu  (uiline  shnuld  be  alowly  injected  under  the  pectoral  muacJe  on  eocb 
le,  with  strict  precautions  against  septic  contaniinatinn.  For  the  purpoae 
of  procuring  rcat  a  aingle  dose  of  morphia,  one-third  of  a  grain  hypodermi- 
callr,  is  oruered  as  noon  os  tbe  patient  begius  U)  coiuplain  of  )>aia  or  to  get 
rostloffi.  In  lwelve  boura  five  adminiHlnttions  of  caloruel  in  one-graiu 
hourly  dosea  sbouUl  l>e  cnmmenced  unlewt  Hatua  haa  l»een  frcely  passed^ 
whfii  nothing  should  be  given.  After  tive  doses  of  calomel,  if  flatus  stiU 
refuaee  Lo  conie  away,  the  inaeitiou  of  a  rectal  tube  may  be  tried.  If  thia 
fail,  a  turpentine  aud  soap-and-wuter  cuciun  wiU  nssiBl  it.  and  thia  may  be 
Topeated  everr  four  boura.  Opiutn  sbould  not  bo  given  afler  tbe  fintt  dose 
UUMB  the  imtient  Ih  obviouKly  dyiug. 

In  tbf  iimlt4T  of  foodinf;,  niy  rule  is  not  to  aIIowniore  than  the  smallenl. 
qunntily  of  bot  fliiid,  usuaUy  n  leoapoonful  of  bot  wutuf  willi  u  few  drope  of 
bnindy  in  it,  if  r«|uir<xl,  until  flatus  haa  beeu  piuned.  tbon  to  adiuiuister 
am&U  and  grodually  increoaing  qiuuititiee  of  milk  and  biLrloy  vrator.     Aa 
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aooD  06  Irco  evacuation  of  tho  bowel8  haa  oocarred  more  Bolid  food  may  be 
partaken  of. 

Intubation.— The  operatiou  of  iutubation  or  tubage  of  the  lorjTis 

>lisists  in  thti  introduction  through  tho  luoulh  of  a  metal  tube  provided 
■with  a  coUat  which,  when  the  tube  is  iu  positiou,  liea  upou  tho  vocal  cords. 
The  tul)e8  are  of  difTerent  size«,  and  ara  j^dualed  atieordinj;  to  the  ay;e  of 
the  patient.  The  introduction  is  etfected  by  rnejins  of  an  intr':Klucrr.  an 
instruniunt  conaisting  of  a  lonj;  curved  steui  and  haudle,  and  provided  at 
ihe  eud  with  a  »crew  or  catcb  to  \vhich  is  fised  the  jointcd  metal  guide  on 
whiL;h  eac!i  tubo  (ita  l(M>stily.  A  }^u|i  liaviuy  beeu  iuserted  iu  the  left  uide 
»f  the  nioiith^  the  patient  maj  ho  held  in  a  Ritting  poHtura  on  a  nuFse'8 
knee,  or  niay  be  placed  lying  on  the  baok  with  the  limba  firmly  controllod. 
The  operator  iutroduces  the  left  foretingcr.  and  passes  it  behind  the 
epi^dottia.  Aa  soou  as  he  feels  the  ojMuning  of  the  glottis  he  iutroduce«  the 
tube  alunpiide  bis  fin^r,  and  liftinjj  Lhe  baniUe  of  tbe  JnLroducer,  be  bringa 
the  point  of  tbe  tubo  under  tho  tip  of  tho  fin^'er  and  into  the  openin^  of 
the  glottiH.  Tbun  by  means  of  a  niet:haniHm  whic!i  diflers  in  the  dil^erent 
instrumenta  he  pushes  the  tul»e  off  the  giiide  and  leavea  It  lying  in  ponition 
in  the  larynx. 

As  tho  operation  ia  ono  of  considerable  difficulty.  and  thore  is  alway8  a 
chaiice  of  tbe  tube  sU}ipiui;  iuto  the  iKsuphagiLs,  it  is  iibwolutely  uecee8ary 
that  a  liKtp  i)f  thread  iio  ptLsscd  through  a  bole  in  the  iMjUar  of  tlie  tube,  so 
that  if  the  tube  is  not  in  position,  it  can  be  at  ouce  withdrawn.  It  is  tiaual 
after  the  operation  is  completed  to  remove  thie  etring  by  ptUling  on  one 
cud.  but  Bome  prefor  to  leave  it,  and  lix  it  by  stickiug  plaster  to  the  outside 
of  tbf  t;hild'.s  chuek.  The  advautagc  uf  ihis  method  la  iliat  should  the  tube 
Ihj  gnddenlv  blocked  by  a  piece  of  membrane,  a  nurso  can  puli  it  «ut  at 
onco,  instead  of  hnving  to  wait  till  the  surgeon  ušes  the  extractor  provided 
vrith  every  set  of  instrunicuts.  The  paticnt  rcadily  accuatoms  himself, 
moreover,  to  the  preaenue  of  the  atring  in  lhe  mouth.  It  may  be  added, 
that  if  tlie  »tring  is  to  be  left  in  permanently,  wir*!  banjo  string  is  most 
suitable  as  not  being  bo  easily  V>itten  tlirough. 

If  the  obstruction  for  ^vbicli  the  operation  ha.s  been  pcrformed  is  at,  or 
ia  the  immediate  ueighbourhood  of  the  glottis,  the  intrc<ductiou  of  the  tul« 
relievea  th«  syniptonis  at  onrc.  There  is  uBUaUy  a  certain  ditliculty  in 
8wallowing  at  first,  but  iu  the  liands  of  careful  nurses,  if  the  patient  ia  fed 
8uffieiently  «lowly,  it  i^  ensy  to  supply  an  adequabe  amount  of  nourishtnent. 
Soft  soiids,  jelly,  bakcd  castard  pudding,  and  m  on,  are  takcn  better  than 
tluids.     Naftal  feeiUng,  if  uticeRsary,  can  b«  resortt-d  to. 

If  ther«  aro  no  niarked  signs  nf  irritjition  and  no  aj^'gravatinn  of  tho 
temperature,  the  tube  maj  be  left  in  from  two  to  three  dajs,  wheu,  it  sbonld 
be  taken  out  and  eleaned.  Quito  frequently  it  is  unnecessarj  to  rcplace  it. 
In  any  easc  it  shoukl  not  be  rcintroduced  uulcsa  the  etatc  of  the  (HiLienb 
absolutelj  raipiires  it. 

Advnnfages. — The  advantagee  of  this  operation  are  tliat  it  niay  oft«n 
prevent  the  necessitj  of  a  cutting  operation,  so  droaded  by  parents,  and  that 
it,  in  tho  čase  of  diphtheria,  givcs  tiiue  for  antitoxin  to  stop  the  spread  of 
ihe  disease  witht>ut  t:x|ioaiug  the  patieut  to  a  tracheotouiy.  The  disudvan- 
(agrs  ATH  unfortuiiately  more  numerous.  In  the  first  phu:e,  it  eannot  be 
said  to  give  rest  to  tbe  aftected  part.  Secondlv,  tho  tulie  niay  piish  down 
membrane  before  it,  and  so  iuooulato  the  krynx  lower  down.  Tliirdly,  if 
lhe  membrane  Ia  loose,  it  mav  ho  oven  rolled  up  in  a  buli  by  the  intro- 
duction uf  Lhe  tube,  and  absolutely  plug  tho  laryux  below  lhe  point  of  the 
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instnimcut.  And  although  these  objecliouii  whu'U  aru'  1argely  theoretical 
luiiv  be  distMPUuUHl,  it  Lh  iiujnjHsiM«  tn  dit*jiute  thtit  tln^  npcration  u  totallj 
uneuiteti  f(ir  general  pnictice.  In  the  first  plnce,  cousUut  ptactice  ia 
Tecjuired  if  tbo  operator  is  to  give  Im  i^aucut  every  chaucc.  SecoDdly,  a 
nurso  connot  repLaoo  a  coughed  up  tube  aa  sho  ctin  thut  of  a  tracheoloinj, 
and  as  thu^  accident  frequeutly  happeiui,  uuleaa  a  doclor  can  be  alway8  on 
the  Rpttt  Itie  ]iatieiit'K  lite  i.i  not  sat't. 

In  infectious  hoepitals,  honrever,  whcrc  o  lar^  amount  of  diphtheritic 
croup  is  tredied,  and  where  there  are  rcsideul  medical  mun,  llie  iutroduction 
of  antitoxiQ  bas  giveu  a  Dew  leaac  of  lifo  t<>  iutubaiioo  as  an  oj)eraliun.  It 
ifi  alva^ti  wortb  trying  in  the  tirat  plače,  and  if  it  does  not  relieve  the 
patient,  tmcheotouiv  »hnuld  be  done  at  once  vrithout  vaiting  too  long.  It 
is  qmte  onusual  uowadays  to  see  membrane  spread  after  aDtitoxin  has  bcea 
givea  in  adoquate  dosee,  and  thcrt-lbrč  the  oujectiona  regardiug  Ihu  iuocu* 
lation  of  hcullliy  purttt  of  tho  Liryiix  uo  lougcr  hold.  Tbertt  is  no  reaHon 
why  an  ojKrution  wliiub  i»  ho  |iOpular  in  America  and  Fmnc«  shonld  not 
givo  good  resultB  in  hospitol  practice  in  tbis  country.' 

Intussusception,    S«t  iKrksTrns. 

Inunction.—Inunction  consista  in  the  application  ot  a  medicinal 
ibstauco  to  llie  nkia  iu  fluch  a  mauner  ojš  vrill  leud  to  ita  absorption. 
Various  diaeaHen,  both  of  a  lucal  and  {^cni;ml  nature,  may  be  trvatetl  by  ihis 
methud.  Of  thes«,  perhaps  the  Itest  illiLstmtions  niay  U?  found  in  ihe  uae 
>f  mercury  for  8ypniJii8,  cod-liver  oil  or  oiher  fatty  substance,  in  caaea  of 
''niarkcdly  impaired  nuthtion,  and  oUto  or  other  oil  in  certain  oosee  of 
chronic  rhtumatiam.  The  beueHcial  ofTecla  ua*ruing  Irom  Huch  use  uf  oila 
are  not  HuHiuiently  apj^reciated.  In  th«;  cai*ra  that  are  matcrialtv  iinproved 
by  this  treatment  the  benefib  is  probably  explained  by  the  influence  of  the 
oU  ou  the  lociil,  aud  it  may  bo  general  derangemeut  of  tat  uictabolism  in 
ihe  budy.  No  niattiT  whut  the  uature  uf  the  ease  inay  be  there  are  certain 
elenientary  }>oints  to  be  attended  ta  These  can  be  8tated  8hortly: — (i.)  A 
T>reUuiinaTy  etiuiulation  and  softening  of  the  ftkin  by  beat  in  the  form  of 
not  wat«r  immoraiou  is  of  great  servico  in  furthering  the  ctticient  absorptioa 
of  the  drug. 

(ii.)  The  oily  fluid  »r  the  oinluient  sliould  be  thoroughly  rubbed  into 
tlie  solected  {tart  at  bed-time,  the  friction  heing  main1y  from  1>b1ow  upward8, 
and  continued  for  ten  to  twenty  miuulita. 

(iii.)  Tbereafter  the  Umb  or  other  part  of  the  body  should  bc  covered 
with  a  laver  of  llannel  more  or  lesa  impreguated  Vfilh  tlie  subgtauce,  and 
left  in  contact  over  night.  The  parta  are  thoroughly  wa«hed  in  the 
morning,  uud  the  trcatmeut  coutinu^  ut  the  diacretiou  of  the  physiL-iun. 

LAt^>ly  adilitional  interettt  hus  Ikcu  givea  to  ihis  subjeet  by  the  slrong 
exprx!wiiou  of  opiniun  liy  varioua  writora  to  the  elKjct,  that,  rd  far  aa  Uien:ury 
is  concemed,  the  sy8teui  becomea  iiupr^gnaieti  ivitli  it.  not  hr  a  pr(N:eita  of 
cutanoous  absorption,  aa  has  long  l>een  hold.  but  by  a  prncesn  of  volatilinttion. 
Beceut  clinical  ex]>ericuo.',  it  may  be  added,  lenda  a  j^ood  deol  in  support  of 
this  Itelief.  The  uielhtids  nx:(<utly  iiitnx]ueeil  cooaist  ia  applyiug  to  tlie 
sorfaoe  of  the  cheKt,  as  a  kind  of  uudi^r  vi-Ht,  a  8pnciiUly  prepared  eloih 
oontainiog  a  rocrcurial  pa>iMirution  in  its  interior.  The  advantagea  of  thia 
maaner  of  aduiinistration  Irom  a  point  of  Ticw  of  cloanUnesa  are  up^Mirent, 
and  if  a  more  cxt(!nded  cxperieuce  conBnDR  ita  cfUcieocy,  the  older  »jstcm  of 
inunction  will  probably  givu  plače  outirt!ly  to  it. 

)  TIk  umal  iualnimoiiU  uMnl  »m  Uma«  ut  0'Dwyftr.     They  hftTa  Itccn  niodUad  b;  Colln, 
wboM  tabu  m  »borUr  »tui  »Iiom  iutruducer  !■  more  «Milj  k«pt  cImu. 


456 


INVALID  FEEDING 


Invalid  Feeding. 

Inteoductory    ....     456 
General  Freparation  of  Meats    456 
(a)    When  Juices  are  Retaintd — 
Soasting,  GrUling,  Baking, 
Boiling^  and  Frying    .     457 
(6)    Wh,ai  Juicei  are  Exiract€d — 
Stetoing,  Braising,  atid 

Soup-making       .         .459 

GZNBRAL   SeRVINO   OF   FoODS — 

Including  Natal  and  Sectal 
Feeding   .         .         .         .460 
Milk  and  its  Products — 

Wkey,  Koumtss,  etc.       .         .     462 


EOGS 

Prepared  and  Predioested  Foods 
Food  in  Pyrexial  States 

Beverages,    Meat   Teat,    Ex- 
tractt,  Juicee     . 
Food  in  Convalescence    . 

Milk  Fuddings,  Fiak,  Sovps, 
Mmts,  Vegetablee 
Food  in  Old  Agk     . 

Soups,  Fish,  Vegetables,  Fruits 
Speciai.  Cooeert  for  Diabetes 
Sausburv  Diet 


466 
467 
472 


476 

490 

494 

502 


See  also  Diet,  and  Food  (Public  Health,  Asfects  of). 


Introductort. — The  nutritive  constituents  of  food,  their  relative  values, 
and  the  factors  which  modify  individual  requirements  in  health,  have  already 
been  considered  in  the  article  on  "  Diet"  (vol.  ii.)  In  disease,  as  in  health,  we 
must  have  regard  to  the  functions  of  food,  as  building  material,  fud,  and 
suppliers  of  energi/ ;  and  we  have  here  also  to  consider  the  modifying 
influence  of  age  and  ses,  height  and  build,  and  the  amount  of  work  or  rest 
to  be  indulged  in,  and  any  personal  peculiarities  in  the  requirement8  of 
each  individual  čase.  But,  above  ali,  we  must  remember  that  if  the  palate, 
or  the  sense  of  sight  or  smeli,  be  ofifended,  no  matter  what  the  nutritive 
value  of  a  food  may  be,  the  food  is  valueless ;  and  as  the  most  frequent 
cause  of  offence  lies  in  a  want  of  knowledge  of  certain  practical  detalls  in 
the  manner  and  preparation  of  foods,  the  scope  of  this  article  will  be  mainly 
limited  to  noting  these  points.  Every  practitioner  should  possesa  some 
knowledge  of  cookery.  It  is  idle  for  the  practitioner  to  recommend  certain 
food-stuffs  without  taking  ali  necessary  precautiona  to  ensure  that  the 
manner  of  their  preparation  is  suited  to  the  palate  aa  well  as  to  the  physio- 
logical  capacity  of  the  patient.  Tet  such  recommendations  are  by  no  means 
rarely  made.  'While  in  many  houses  where  there  is  a  thoroughly  competent 
hou8ewife  or  a  trained  nurse,  any  directlons  regarding  the  manner  of 
preparation  of  egg  iiip,  sweetbread,  or  the  cooking  of  an  oy8ter,  may  be 
superfluous,  other  caaes  are  only  too  numerous  where,  if  the  practitioner  has 
not  the  practical  knowledge  to  enable  him  to  give  hie  inatructions  in  detail, 
the  patient  auffers  in  con8equence.  To  illustrate :  The  following  instruc- 
tions  for  an  egg  flip  are  frequently  given : — "  Beat  up  an  egg ;  add  a  little 
milk,  a  little  sugar,  and  a  stated  quantity  of  brandy."  ^hat  is  the  reault  ? 
For  lack  of  the  requisite  straining  of  the  mixture  the  second  or  third 
mouthful  taken  by  the  patient  may  include  the  streaky,  tenacious  portion 
known  aa  the  trend,  which  is  to  many  people  so  nauseating  that  no  more 
egg  flip  will  be  taken  at  that  time  or  for  many  a  day  thereafter.  And  in 
the  same  way  with  many  other  dishea. 

General  Preparation  of  Food. — Cooking  increases  the  digeatibility  of 
food-stuffs  by  exerci8ing  a  mechanical,  chemical,  and  antiparasitic  effect  on 
the  food,  and  it  ia  of  great  importance  in  ordering  a  diet  for  an  invalid  that 
the  physician  should  understand  at  least  the  main  principles  by  which  the 
food  is  prepared. 

The  mechanical  action  is  a  twofold  one :  the  prolonged  heat  acta  by 
softening  hard  tissues  and  by  preparing  tough  tissues  for  mastication.    Also, 
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as  the  functions  of  digestion  aod  asaimilation  are  beet  carried  on  at  a  blood 
heat,  oDe  object  of  cooking  ia  to  raise  the  food  to  a  Buitable  tomperature, 
aad  thus  spare  the  bodilj  energies  as  much  as  posaible. 

The  chetuical  changes  taking  plače  act  on  tne  mcat  stibsLances  b^  tnuu- 
fomiing  Ihe  conneotive  tiseues  into  gelatiue,  the  protcids  of  tbo  meat  at 
the  Bame  time  devčlopiu;;  odorous  subetanoes  vvhicb  impart  ttavonr  and 
atimuhitc  the  appetite.  The  etai-ch  granulea  are  broken  up  and  prcpared 
for  the  actiou  of  the  šaliva,  and  the  cooking  converta  some  of  the  atarch 
into  destrine  and  even  into  maltosa  These  chemicat  ehanges  can  be 
ftirther  carried  on  by  the  addition  of  some  of  the  pancreatic  fennent8,\vhich 
transform  the  albuminous  substanccs  into  jieptoDcs,  and  also  act  on  the 
starches,  aud  carry  ou  tlie  furtber  trauaformatiuu  of  the  Htarcbea  into 
Boluble  sugara.  These  more  conipHcjited  changeg  aro  further  considered 
under  tlie  Predigested  and  Prepand  Food  seotioD.  aee  p.  467. 

Mot  the  least  importont  action  of  cooking  is  the  dcstruction  of  the 
porasitefl  and  pathogeuic  bacteria  of  disease  that  muy  occur  iu  the  food. 

The  effect  of  different  degrecs  of  heat  on  albumin  is  tbe  keynote  to  ali 
the  Tarious  cidinarj  metbods,  vhich  are  variatious  of  oue  auolher  dcpending 
on  \v-bether  the  mcat  juia«  are  to  b«  retoined  or  eKtractcil. 

(o)  When  the  meat  juices  are  to  be  rttainrd  there  is,  first,  a  preliniinary 
caae  hardeuing  of  the  albumin  bj  intense  heat;  after  wbich,  cooking 
prooeeds  at  a  Iower  temperature,  riaing  in  the  intorior  of  the  meat  just  to 
the  coagulatiug  point  of  albumin.  Thia  object  may  be  oarried  out  by  any 
of  the  folIowing  methods : — 

(L)  Koasting,  OriUing,  Baking. — The  heat  being  radiant  heat  and  hot 
gaaes. 

(ii.)  Stcamingand  Boiling. — In  this  the  heat  is  hot  water. 

(iii.)  Frving,  Wet  or  Dry. — This  proceas  is  carried  on  by  hot  oil  or  hot 
oil  and  conduction. 

By  follonnng  theee  methods  wg  rotoin  ali  the  nutritire,  sapid  qualitiea 
withiu  the  i>ortiou,  leaviug  noue  of  them,  or  very  little,  in  the  medimn  used. 

ib)  If  the  juicca  are  to  be  tatraeted  from  the  meat  the  result  is  a  Btew  or 
a  Boup. 

St«wing  firet  extracts  the  juicc  and  then  cooks  the  meat  in  it,  and  is 
thiis  conducted  8lowly  and  over  a  long  time. 

Soup-makiug  aims  ut  extructiug  as  much  as  posaible.  ond  therefore  bogina 
in  tlie  oold.  never  l>oing  above  about  160'  F. 

These  various  proccosee  wiU  nov  be  referred  to  in  some  detaiL 
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A.   Wh€n,  tke  Meat  Juiee*  are  Retained 

Hooiting. — In  this  method  of  cookery  the  meat  is  cooked  by  tbe  radiant 
heat  of  a  firo  from  a  large  glowing  surlace  free  from  amoke.  The  meat  is 
expoaetl  to  this  heat,  wiLbiu  a  few  indieti,  for  5  tu  10  minules,  aud  ia 
baated  with  melt^-d  dripping,  the  surface  albumin  being  coagulated  to  the 
thickneas  of  a  sixf«nce.  After  this  hoa  taken  plooe  the  meat  U9  remored 
I  to  1  ft.  farther  from  the  fire,  and  tho  coolong  procesa  ia  continued 
8lowly  at  a  greatlj  redacod  temperature,  Ihe  meat  heing  slowIy  uooked  in 
it«  own  juioea 

If  ifie  hent  ia  too  grent  the  hanlened  oase  is  apt  to  crark,  alloving  the 
juioea  to  escapc.  To  prevent  this  the  meat  is  baated  with  hot  dripping, 
which  prevents  charring  aud  crucking  of  the  surface.  If  profKirlv  done  thu 
fat  dotrs  not  nouk  into  the  meat.  Althoiigh  the  surface  heat  is  vury  great,  tho 
heat  in  tho  intcrior  of  tho  jotnt  sliould  not  bu  much  obovo  tbo  cougulitting 
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point  of  olbuium,  and  any  rise  above  thia  renders  the  meat  leas  digcstible, 
the  albuiiiiuoua  mjittera  liecomiiig  hard  and  horny. 

The  inside  parts  of  a  p^roperli/  toaated  joiut  are  the  best  for  a  veak 
digoBtion. 

Thifl  proccea  re^uirea  a  quarter  of  an  hour  per  pound  for  bccf  and 
muttou,  but  longer  far  veal  and  jiouHry.  The  lueaL  loaea  weighl  from 
expul6iou  of  water. 

Baking. — Jointe  of  meat  can  be  well  cooked  in  the  oven  of  an  ordinorj 
kitchen  range  or  ia  a  gas  cookery,  and  the  roaulta  are  verj  sluiibr  to  roast- 
ing.  If  the  heat  of  the  oveu  Is  uot  properl/  re^ulated  the  rcstilta  aro 
difrerent,  Lha  meat  being  ricber  and  more  indigestible,  and  it  hau  a  diiterent 
ftavour.  This  is  owing  to  the  proceas  being  conducted  at  too  high  a 
temperature  after  the  preliminarj"  čase  hardening. 

JSroilinff,  Grilluuj.  or  Branderirifj. — This  is  u  siniilar  procesa  to  roasting, 
and  ia  aduija-ubl^  adaiJted  for  (|uic:kly  cooking  acliop,  sleak,  and  kidney,  fish, 
fowl,  or  uiiishroom,  etc. 

A  clear  and  smokeless  lire  is  required,  and  is  carried  on  by  holding  the 
articie  to  be  cooked  over  the  fire. 

The  object.  is  the  same — the  formation  of  a  surface  ekin  of  coagulated 
albumin,  and  the  rotention  withiu  this  of  aH  the  juioes  of  the  meat.  Tu 
avoid  breaking  this  eougulated  layer  steok  longs  should  be  used  lustead  of 
forka  for  turning  the  meat. 

In  this  form  of  cooking  the  process  is  so  rapidly  carried  on  that  there  is 
not  much  timo  allowod  for  softeniug  the  food,  so  that,  uniess  the  meat  is 
very  tender,  thia  procesa  ia  uot  to  be  recommeuded. 

BoiUng  and  stfaviing  as  dpHcril>ed  ]iere  cuuaists  in  cooking  meat,  fish, 
or  vegot-ablos  either  with  hot  water  or  eteam.  with  a  view  to  retain  in  the 
meat  ali  the  fluvours,  and  is  the  oppofito  of  soup-making,  which  aima  at 
vrithdra\viug  the  meat  juices.  Here,  again,  the  lirst  step  is  to  coagulate  a 
surface  layer  of  alhumin  I>y  plunging  the  joint  into  a  large  pot  of  boiling 
water.  to  which  haa  been  added  a  nandful  of  snlt.  'Iliis  ia  done  on  account 
of  the  boiling-point  of  salt  lA-ater  being  higher  than  that  of  fresh  water. 
The  fommtion  of  this  lianlened  cu&e  tukes  about  seven  minutes ;  the  pot  should 
then  be  withdrawn  and  kept  at  tho  side  of  the  lire,  not  cven  aimmering. 
Tliia  inethnd  is  not  only  much  more  economical,  but  the  uiuat  is  very  much 
more  tender  if  tlie  cooking  is  slowly  conducted  over  a  pei-iod  of  fiv«  or  8ix 
}iours.  The  best  method  of  slow  cooking  is  by  steaming  the  articie  of  food 
in  ita  own  juice ;  this  tan  be  done  most  &atiafactorily  in  a  Warren  cook-ing 
pot.  This  is  a  pot  conaisting  of  three  conipartmeuta  couuected  by  a  steam 
chimney.  \Vater  is  put  into  the  lovvcst  potjin  the  socond  t!io  meat  and  ite 
tlnvourings,  and  in  the  top  the  vegetablea.  The  food  is  thns  cooked  by 
Bteam ;  aLi  the  juices  of  the  meat  ar^e  retaiued  ;  and  the  meat  wiU  be  found 
to  be  much  more  sucoulent,  tender,  and  digeatible  thau  if  8imply  boiled  iu 
water.  If  the  boiling  is  carried  to  escess  the  meat  is  "  boiled  tu  raga,"  but 
this  only  meaus  tJiat  ali  the  connective  tissue  bas  beconio  gelatinised,  and 
ihe  musole  fibre  rcmaina  as  tough  as  leather,  and  may  often  be  recognised 
uncbauged  iu  the  fotceK, 

The  boiling  of  vegetables  aims  at  softening  the  celluloae  and  rendoring 
it  tender  and  digestible;  it  alao  opeus  up  the  starcih  gmnules,  so  tliat 
the  šaliva  can  get  at  them.  and  converts  some  of  the  starch  into  destrine. 
Vegetablc  probeida,  vvhen  in  the  form  of  Icgimiiu,  are  not  coagulable  by 
heat,  ao  overctrnking  ia  not  so  injuriona,  but  niBrBly  eutJiila  a  waate  of  fuel. 

Green  vegetables  and  rioe  are  eaten  on  account  of  the  salts  they  oontain. 
Therefore,  uniess  lhey  are  ateamed,  or  the  water  in  which  they  are  boiled  is 
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ke^t  as  stock  for  soup,  the  best  part  of  their  Bubstancc  is  throvrn  away. 
^vCciiming  hiLS  the  fiirthtjradvaiita^eur  prčserviiig  the  aliapoot'  the  vegetable 
or  flah,  aud  of  iherefore  preBeuting  it  in  a  tnore  ap^ietimag  form. 

Frying  is  boiling  in  oU,  but  as  practised  in  this  countzj  ia  a  dirtj 
and  wa8tfifal  method,  being  usuullj  a  combination  of  broiling  and 
aoorclucg.  Tlicre  aro  two  forma.  In  dTy  frying,  whicb  Is  our  iiatioDal 
form  of  frjiiig — a  sballow  fijing-^iaD  is  used,  aud  the  food  is  eithbr  cooked  in 
ita  own  fat  ur  vvitli  the  aid  of  gtitlicient  fiit  to  prerent  buruing.  It  is  only 
suitable  for  fattj"  food  liko  hoiringa  and  sausagea,  but  the  producta  of  this  form 
of  frying  are  ofteu  greaajr,  and  for  many  peraons  excecdingly  indigcatible. 

\Vet  Frjfintj  or  sauti^ing  ia  properly  boiling  iu  ei!  Vov  this  tbere  ia 
re(]uired  a  deep  pan  of  ciarified  drippiug  or  of  olive  oiL  Tf  tlte  pnx»88  ia 
pro(Msrly  mrriea  out  the  food  is  deIiciou8fy  cooked  and  ab«olutely  free  from 
greaae.  The  temperature  of  the  fat  is  important ;  when  fat  is  plaoed  on  the 
lire  and  reaches  212"  F.  (the  boil)ijg-[>oiQt  of  wat(T),  it  bubbles  and  makea 
a  hisaing  sound  due  to  a  small  portiou  of  the  water  iu  Lhe  fat  becomiug 
8t«am  and  being  got  rid  otf.  Fat,  bowever,  does  not  boil  nntil  it  bas 
reaclied  a  much  higher  temperature.  At  a  temperature  of  340'  F.  a  slight 
bluish  vajtour  ia  givmi  ofl',  uud  this  is  tht;  Liuie  wtien  if  u  ]>ieuH  of  bruad 
be  dropped  in,  itbecomes  brown  in  a  second  or  two,  and  on  being  taken 
out  of  tho  fat.  almoet  inBtantIy  loses  ali  ite  greaay  appearance.  If  the 
fat  gets  hotter  aud  begins  to  boil,  a  etate  of  aSiurs  to  be  avoided.  it  begius 
to  amoke  aud  deeompoee. 

The  principle  on  which  the  sacoees  of  frying  dependa  is  tliat  at  tlie 
moment  of  contaot  with  the  almoet  boiling  fat  a  thin  film  is  fonned  aver 
cvery  part  of  the  surface  of  the  fish  or  other  objcot  to  be  fried,  and  ali  the 
juices  and  Uavours  are  retained.  The  fuod  is  kept  iu  until  it  bas  a  guldun 
browu  colour.  when  it  ia  removud  from  the  oil  bath.  It  may  look 
greasj  for  a  moment,  but  this  drains  off  vciy  quiokly  if  put  on  a  picce  of 
paper  neor  lhe  fire.  aud  it  ia  abaolutcly  free  from  greaae  when  it  appears 
nt  table.  If  the  ubject  to  be  frieil  Is  coated  with  egg  and  bread  onimbs  the 
umi«  should  l>e  vcnf  fino,  and  finuly  i)reiwed  dovvn  to  prevent  the  greaae 
Iheriiig  to  the  surface  and  by  l»eing  al)8orbed  hy  it, 

The  best  substance  to  use  is  eecoud  quaUty  of  oUve  oil,  or  roost  beef 
drippiug;  ciarified  lard  ahould  nover  be  used,  as  the  other  mediu  for  fryiug 
are  us  weaXj  obtained  and  are  muoh  better. 


B.    fVJien  the  Juices  are  £xtrat:ied 

8Uiwing  and  hraising  are  processea  by  which  meat  and  poultry  oan  be 
prepared  aud  sencd  in  the  most  tender  oonditiau  posaible. 

SUtcing  aima  at  luaking  an  estract  of  tho  nutritive  juioea  of  the  food 
which  are  then  used  for  cookiog.  A  low  Bteady  heat  ia  wanted,  and 
ainoo  nothing  ia  lost  in  this  procesa  it  is  one  of  the  most  oconomical  'ffayB 
of  preparing  food.  The  meat  is  choppcd  into  oonveuient  sizod  poTtiuu«, 
BuASfjnetl  (if  there  are  t>ouea  tliey  also  are  brokt-u  up  itud  put  iuto  the  pot), 
iho  wh(>le  i.i  cuvcrud  with  cold  waU!r,  and  a  tight-htting  liil  put  on  to  the 
pot,  whicli  ia  placed  near  the  Hre,  but  never  allovred  to  b(»iL  The  old 
Bnying,  "  A  Btew  hoiled  ia  a  Btcw  spoiled,"  is  a  true  one.  If  vegetablea  are 
to  be  addud  thDy  are  beat  put  into  tho  pot  after  the  meat  ia  half  done, 
The  lluvours  of  the  vegetablea  aru  lost  with  too  contiuuoua  i^ooking. 
The  more  Hh)wly  the  atevr  ia  cuaked  Um  iNittttr  it  ia  douc.  Toiigh  meata 
(ire  rondi^red  more  digestible  by  the  odditioa  of  a  little  vin^ar  to  lonaen 
tbeir  tibres  uid  to  convcrt  theu  into  acid  albumoeeft. 
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Braidng  is  alow  coofciDg  in  a  closed  vessel,  the  meat  being  just  covered 
mth  an  extract  of  animal  and  vegetable  juices  instead  of  water,  and  so  the 
flavour  of  the  meat  is  improved.  This  method  is  best  adapted  for  foods 
8omewhat  Insipid  in  themselvcs  like  veal  and  poultrj.  At  the  end  of  the 
process  the  meat  should  be  browned,  and  this  is  carried  out  hj  having  a 
concave  Ud  in  which  bot  cinders  can  be  placed,  or  it  may  be  done  hj 
radiation  before  the  fire. 

Soup-maki-ng. — This,  like  stewing,  proceeds  upon  the  principle  of 
eitracting  as  much  as  possible  from  the  materials,  the  extractiou  being 
effected  hj  the  use  of  a  consideruble  quantity  of  water  at  a  very  moderate 
heat  extending  over  a  long  period. 

The  simplest  form  of  soup-making  is  that  of  making  beef  tea, 
page  475. 

The  meat  is  cut  up  into  several  pieces  to  expose  as  large  a  surface  to 
the  water  as  possdble ;  the  solvent  power  of  the  water  is  increased  by  the 
addition  of  a  httle  vinegar,  and  the  temperature  must  never  rise  over  160"  F. 

As  vegetables  reqiure  a  very  much  greater  heat  than  this  to  soften  them, 
they  should  either  be  first  boiled,  and  then  the  meat  should  be  added ;  or 
the  steamed  vegetables  should  be  added  when  the  soup  is  almost  ready. 
Flavouring  herbs  should  be  put  in  at  the  last  moment.  In  ali  soups  made 
from  meat  great  čare  should  be  esercised  in  the  removal  of  fat.  This  is 
best  done  by  the  soup  being  made  the  day  before  it  is  required,  and  poured 
into  a  basin  and  carefully  skimmed  when  cold. 

Varieties  of  Soup. — Stock. — This  is  the  simplest  form  of  soup,  and  is 
the  product  of  the  myBt6riou8  stock-pot.  This  vessel  should  receive  ali  scraps 
of  meat  and  vegetables  that  are  over  from  the  preparation  of  other  dishes. 
It  stands  constantly  at  the  side  of  the  stove,  gradually  concentrating  its 
contents,  and  it  requires  to  be  brought  to  the  boil  every  day  for  five 
minutes  to  prevent  fermentation.  It  should  also  be  cleaned  out  every 
third  or  fourth  day  in  čase  of  the  stock  going  sour.  This  stock  can  be 
used  for  many  soups,  for  the  basia  of  gravy,  and,  instead  of  water,  in 
stewing  and  boiling  meat. 

The  next  variety  of  soup  is  that  which  is  made  on  the  lines  of  a  good 
Scotch  broth  of  meat  and  vegetables  either  boiled  in  weak  stock  or  with 
water ;  this  is  known  in  France  as  pot-au-feu,  and  here  the  boiled  meat  is 
intended  to  be  eaten  either  with  or  immediately  after  the  soup. 

A  stronger  extract  than  pot-au-feu  is  grand  bouillon,  in  which  to  tho 
meat  and  vegetables  are  added  bones  and  connective  tissue  for  the  sake 
of  the  gelatine.  This,  when  cold  and  strained,  forms  a  slightly  firm  jelly, 
which  can  be  cleared  and  flavoured  in  many  way8. 

A  stili  richer  form  of  soup  is  one  which  to  the  grand  bouillon,  extract 
or  puree  of  roast  meat,  fowls  and  vegetables  have  been  added,  and  this  is 
known  as  a  consomm^.     This  is,  of  course,  most  albuminous. 

In  framing  a  diet,  due  weight  must  alway8  be  given  to  the  composition 
of  the  particular  soup  indicated. 

General  Serving  of  Food  for  Invalids 

If  the  patient  is  always  objecting  to  the  food,  it  is  quite  possible  that 
the  manner  in  which  the  food  is  served  is  responsible  for  the  patient'a 
fastidiousness. 

Everything  should  be  served  as  daintLly  aa  possible,  the  dishes,  glasses, 
and  traycloth  being  thoroughly  clean.  We  must  remember  that  to  most 
invalids  the  meals  are  the  events  of  the  day,  and  too  much  čare  cannot  be 


to  ensure  that  evBrything  regarding  the  food  shonM  be  done  iu  oa 
Attractive  a  way  as  possible.  Putients  should  not  as  a  rule  be  cousulted  aa  to 
their  mcals,  but  there  should  be  au  endeavour  to  discovcr  befDKhand  viiut 
ihti  patieiit  Ukes.  Auy  parLicular  faiicy  as  to  sveotneaa  or  othtirwiae  should 
be  rememl>ered.  Untouuhed  Tood  ehould  uever  be  left  in  an  inTalid'a  room, 
but  sboald  be  ptit  aside  iu  n  cool  pkct^  and  no  food  should  be  cooked  or  pre- 
pAred  iu  the  iuvaUd's  presenoe  if  it  cad  be  done  elMwbere.  Kood  ahould 
nevur  be  tasted,  or  coolcd  by  being  hlo\vit  upon,  E8  theae  diagust  tbt^  patient. 

In  the  čase  of  helpUss  patients  wbo  caunol  feed  themaelTeB  nounshment 
may  be  given  by  the  spoon,  or  the  feeding  cap.  \\Tion  the  patieut  ia  very 
helpless  a  useful  device  is  to  puU  ont  iho  eheek,  by  inserting  the  finger  be- 
tween  the  gum  and  the  cheek,  aud  tben  introduce  the  fluid  nourialiment 
8luwly  at  one  aide.  A  teo-spoon  i^i  the  most  couvcuiiiut  eize  of  spoon  for 
child  feeding,  and  a  dessert-spoon  for  the  adult.  As  to  drinking  ciips,  the 
shiipe  Diade  with  thiee  hannlea  is  very  convcnient  for  the  patieut  to  uso 
wbon  feediiig  huuBelf ;  but  whcu  the  senices  of  u  uurae are  required.  a  small 
boat-sliaped  feeding  cup  vith  a  curved  spout  and  about  tbree  inche«  of 
rubbcr  tubing  attached  is  the  most  useful.  In  the  latter  casc  ^eat  caro 
musL  Ite  takeu  to  niaintain  tborough  eleanlineas  of  tbo  apparatus  in  use. 

In  fee<liug  with  a  spoou  or  feeding  cup  it  ia  certainly  oasier  for  the 
patient  to  have  the  head  raised  if  it  is  permiffiible;  the  nur^o  in  theae  casoe 
passee  tho  left  arm  under  the  piUow  on  wbich  the  patient  is  lying,  aud 
geutly  ruises  tho  head. 

Nasai  ft<di%g  is  called  for  in  some  ooses  of  insen8ibility.  uielancholia,  or 
other  variety  of  in8anity,  and  after  tmcheotomy.  This  method  of  supplying 
nourifihment  ift  very  iniportant.  Half  a  pint  to  a  pint  of  duiil  food  can  be 
ivcn  at  one  tirne.  The  apparatus  is  simple ;  the  emall  glaas  barrel  of  a 
^rethrul  8yringo  haa  about  10  inchcs  of  naiTowisb  rubber  tubing  attached. 
This  is  well  aileil,  aud  is  puHsed  geutly  aluug  the  tluor  of  the  noše  in  a  back- 
wnrd  and  8lightly  outvard  directiou  ;  it  slips  over  the  postehor  surfaoo  of 
the  vulum  paliiti,  and  from  thence  into  the  pharynx  and  gullet.  Patienta 
soiin  beeome  tolerant  of  this  mcthod.  The  nutrimcut  is  Bluwly  poured 
froin  a  jug  in  the  glaas  receiver  held  dircctl)'  over  the  putients  face. 

Rtctm  F(*dii\fj. — Nutrient  enemata  aru  luust  valuable  in  certain  circum- 
staucee,  cnabling  the  patient  to  hold  out  and  to  maintain  his  strength  milil 
the  erisis  that  called  for  tbeir  ase  is  over.  life  may  be  maintained  by 
reotai  feeding  alouo  for  several  weeks  if  ali  due  procautious  are  takim  witn 
regard  to  iL  As  the  large  bowel  posBesses  powera  of  absorption,  but  very  slight 
if  any  power  of  digestion,  the  food  given  in  this  way  must  bave  the  iugredi- 
ents  trunHformed  into  that  6Ute  whic-h  ia  nioet  easUy  abeorbetL  If  thiH  is 
not  attended  to,  the  uutrition  wiU  bo  defociive,  aud  a  very  trouhlesome 
irritative  state  of  the  buwel  is  ioduced  which  m^^  becume  an  insuperable 
obstttcle  to  further  suocessful  treatuient  of  the  caae. 

The  foods  selected  for  rectal  feeding  must  thcrefore  be  blaud  and  eauly 
aboorbed.  Predigestod  olbuuiin  and  starch,  and  also  fut  iu  the  furm  of  an 
einulsion,  are  ali  abnorU^l  iu  the  rectuuL  Therofore  peptouised  beef  toa, 
peptoniaed  milk  gniel,  or  nmltine  and  peptouiHed  uiilk.  are  ali  most  useful 
foniis  of  food,  If  i)optnnifle<)  f*>od  is  nnt  at  luuid  two  teupoonfals  of  liquor 
{lancrcaticuM  should  f«  (idded  to  a  3  ounce  enema  of  beef  tea  or  of  milk 
gntel  Hhortly  before  ita  iujeetion.  Wine  or  špirit  uan  oLho  be  odtlcd,  and 
Are  t^)  a  certain  estenl  a)>sor)jtid,  If  tliu  pdLiuut  is  sulTering  from  pyrt!xiu 
graf>e-sugar  inAy  he  uddr:«!  t<i  thu  uuemuta  to  siipply  tho  fuel  tood  reiiuiroil. 

A  goo(l  enciuA  for  oocHsioual  uM  ii — 1  egg,  2  Ublorpooufuls  of  mtUc,  aud 
A  Labltjspuuuf ul  of  broodj«  weU  beaben  up  together. 
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The  foUowing  Hpecial  nilea  sliould  ha  observed  in  the  administration 
of  a  uutvieat  enema.     (See  aiso  "  Enematft,"  vol.  iii) 

1.  Two  to  two  and  a  half  ouncos  is  the  average  aize  of  on,  enoma  for  au 
adult.     More  Ib  apt  to  aet  iip  periataLsis. 

2.  The  enema  ahoulii  be  injected  sl(jwly  aud  gently. 

3.  The  temperature  of  the  enema  should  be  lukewarm,  about  105°  F. 

4  The  nozzie  of  the  ejTinge  should  be  lubhcated  with  oil  or  vaseline,  and 
čare  must  be  tuken  in  the  introductiun  of  the  svringc  tliat  the  same  Hpot  of 
mucouB  membrane  ia  not  preased  upun  each  tirne.  After  injection  there 
should  be  gontle  preasure  over  the  anim  with  a  soft  piid. 

0.  Cai-c  must  be  takea  that  the  rectum  does  not  become  loaded  with 
faKsea  A  prcliminar/  wa8]]iDg  out  the  bowel  with  tepid  normal  £<aline  aolu- 
tiou  (75  par  coiit  NaCI)  at  lejiat  oiico  iu  twenty-four  bours  is  very  deaimble. 

6.  A  few  dropa  (.t  to  20  mina)  of  tinct.  opii  given  in  evt!ry  second  enema 
ia  useful  when  the  enema  ia  retained  with  difticulty,  and  also  as  a  prophj- 
lactic  uica^urc. 

7.  Not  more  than  one  enema  every  aix  hours  Bhould  be  givea  if 
possible. 

Recourso  may  bo  had  to  tho  use  of  Tarious  forma  of  uutrieut  suppoaitories. 
Of  these  tliere  are  mauy  excellent  foruis  of  prepared  tiutriunt  Kupposituriea 
now  in  the  market,  which  can  be  uaed  to  alternnte  with  the  home-inade 
peptoniaed  materials.  It  is  advLsable  to  bear  in  mind  that  the  sediraent 
from  Bome  of  these  preparationa  may  ix>89es8  rathcr  more  irritatmg  propcr- 
tiea  thau  houie-made  preparationa.  Ueuce  the  i^reat  value  of  the  oucaaioual 
douchins  of  the  liowel  ahove  referred  to. 


AllLK 

A  thoroitgh  understinding  of  the  chief  points  to  be  attended  to  in  the 
admiuietratiou  of  milk  ia  verj  iniportant,  na  it  ia  eo  ofteu  the  chief  oud, 
only  agent  we  have  to  fall  back  upun  in  cases  of  illnesa. 

Good  milk  should  couluiu  3  to  4  per  cent  uf  fat  Ita  freshness  and 
purity  are  essentiala. 

Milk  should  bo  obtained  fresh  twice  daily,  and  should  never  be  kcpt 
atandiug  in  the  siek-room.  It  very  rapidly  bociomes  coutaminated  by 
bad  air  iind  emanati^ms  of  d*!eom|H)aiug  subnUmetis,  and  thiia  suon  lom^s 
its  freshneas.  It  should  be  brought  into  the  mck-room  in  very  amall 
quantitie3,  and  ahould  be  kept  covered.  UnleBS  the  source  of  the  milk 
18  beyond  suapieion  the  milk  should  be  boiled  or  sc-alded. 

Bniling  most  readily  kills  the  genua,  but  uuleaa  a  patient  likea  boiled 
milk  it  ia  almost  impossiblo  tn  gct  hnn  to  take  it. 

Boile4l  MUL — if  the  milk  is  to  keep  some  tirno  it  must  be  boiled  when 
quite  freah.  Tliia  is  best  uorried  out  in,  a  lined  sauuepan  that  has  bcen 
rinaed  out  \vith  water,  or  in  a  milk-oaa  atandiug  iu  a  aaucepan  of  boiliug 
water. 

The  fire  muat  be  clear  to  avoid  amoking.  The  milk  must  not  be 
brought  to  the  l>oil  too  8lowl7  or  it  will  curdle ;  and  for  the  same  reaarm  it 
muHt,  oiilv  \m\  for  a  ft;w  lainutea.  Aa  boiled  milk  thiit  hus  \Mnm  kcpt  for 
sevenil  hnurs  will  nut  ataud  heing  boiled  agaiu,  and  hot  boiled  milk  ia 
more  palntable  than  cold,  therefore  one  haa  to  fall  back  on  sterilising  or 
Pastearisatiou  of  the  milk  to  avoid  waste.  Thia  consista  in  keeping  the  milk 
at  a  temi>crature  of  about  158''  T.  for  tvrentf  rainutes;  this  ia  sutKcient  to 
kili  most  geriHS,  but  not  the  sporcs  nor  the  lactic  acid  producing  bacteria. 
This  form  of  cooking  does  not  ulter  the  llavour  of  milk. 


TTiere  are  many  ateriUsere  in  the  murket.  and  the  proces«  ib  fuUy 
describcd  uuder  "  Infimt  Feedinj*"  (voL  v.  p.  215);  but  il  can  be  roughly  done 
for  ftucasioiml  use  hy  placiug  the  milk  in  a  deep  jug  and  atiindiug  it  in  a 
pan  of  water,  thu  \vater  Mtanding  at  a  higber  level  than  the  milk.  Boil 
the  water  for  twenty  minutes,  but  do  uot  let  the  milk  boil.  Tbis  does 
uot  allcr  the  flavoiu-  of  the  milk. 

Ttie  amount  of  milk  that  should  bc  takcn  pcr  dicm  by  a  sick  adult  peraon 
in  l>ed.  when  milk  m  the  šole  diat,  is  about  four  to  five  pinls. 

The  possible  disailviintageR  Ett«ndant  on  milk  aihiiinistratioo  are,  as 
a  ruie,  ea6ily  overcome.  Of  theae  the  more  important  are  dlfficultiea  in 
oounectioo  with  ita  curdUng.  In  health,  the  normal  ciird  uaually  readily 
redisBolves  in  llm  alimeuLarf  camil ;  in  illueas,  either  from  the  want  of 
digeetive  agenta,  or  ovcr-a(-idity  of  the  Bt),)mach,  a  hanl  finii  ciini  m<iy  form, 
vvhich  is  an  irritant  to  the  wholo  iotestinal  suriace,  prodiicing  paiu,  flaiu- 
lence,diarrhoea,orconsti|)ation,and  may  be  dischargod  unchaugud  in  Ihu  atoola 
in  aome  caaea.  Tltia  hard  curd  may  bo  very  dangerous  in  intcstinal  ulctra- 
lioa,  m  after  lyphoid.  To  avoid  ihis  the  milk  may  bo  eimplv  diliUcd  to 
a  third  or  a  Imlf  by  some  mineral  wat«r,  sucli  as  potasb,  Seltzcr,  »oda,  or 
an  icrate<l  pLiin  water ;  or  it  umy  bu  dihited,  anil  the  furm:ttion  of 
13'thing  but  a  line  granular  curd  prevented,  br  mixing  the  milk  with 
pj  or  toast  watur. 


Ciear  Barletf  Water 


S  oiL  pearl  bsrlef  (Bobiitson'«). 
1  pint  boiling  water. 


Rind  of  h&lf  lemon. 
Hugar  to  taste. 


Method.—WA»\\  harley  weU  and  put  into  a  jug  with  thinly  peeleil  rind 
of  a  lemou,  aud  a  little  sugar.  Puur  freshly-builed  builing  wuter  on  barle)*. 
Cover  jug  and  stand  till  cold.    Strain,  aud  it  ia  ready  for  uae. 


Thick  Barlrtf  WatiT 
(Barley  can  be  used  twioe-) 


2  ox.  pearl  bwley. 
S  pints  oold  water. 


Hind  and  juicc  hiUf  lomon. 
Sugar  to  lARKe. 


Method. — Wash  the  barley  wcll,  put  it  into  a  saucejiau  with  cold  water 
to  oover  it.  Rring  the  water  to  the  buli  aud  then  pour  it  away.  Rinue  the 
barlev  \vith  oold  vratar  aud  rimu  out  the  Hiiuuupau.  (This  is  to  blunoh  ihe 
biirli^v,  atid  if  it  were  not  doue,  the  colonr  of  the  water  WMuld  lie  dark/] 
Ki'Luru  ihe  tMrli>v  tu  the  sauuepan  with  lwo  pintA  of  C4)ld  wati)r  and  the 
ihiulv  iHieled  rind  of  lialf  a  lemou.  Simmer  (JowI_v  for  tw<>  huura,  strain, 
maitten,  und  strain  in  lemon  juice,  Tbis  is  ser\'ed  bat  or  cold.  lliue.  iwu 
bours. 

Xt>fe. — Omit  the  temon  juice  if  it  is  to  be  mixcd  with  milk.  It  i»  a 
refreahiug  driuk  aud  a  favouritu  with  luoat  invalida.  A  uaeful  diluout  for 
milk. 

TcMitt  fValer 

I  ilioe  cruHt  of  braad. 
I  pint  oold  wat«r. 

Mtthod. — Tlio  crusl  of  hrcad  is  better  than  alice.  u  it  dow  not  tnm 
nour  m  Hotm. 

Toaat  weU  on  Itotb  aitlea  until  dry  and  tticely  brournod — not  btimt. 
Ilave  the  ft«sh  oold  wator  in  a  jug,  and  break  the  tout  iato  piMM  and 
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put  into  it.     (If  the  vrater  is  poured  on  to  the  toast,  it  would  be  thick  and 
not  clear.) 

Cover  the  jug,  and  let  the  toast  remain  Boaking  until  the  water  is  the 
colour  of  8herry  wine.  Strain  and  serve  cold.  This  makes  a  refreshing 
drink  with  a  little  lemon  juice  added,  and  is  also  a  useful  diluent  for  nulk, 
breaking  up  the  curd. 

If  the  patient  m  troubled  wrth  B^mptoms  of  aciditj,  au  alkali  such  aa  car- 
bonate  of  magnesia,  as  much  as  will  lie  on  a  sixpence,  or  a  third  part  of  lime- 
water  may  be  added.    This  neutralises  the  acidity,  and  also  prevents  clotting. 

Diarrhcea  coming  on  while  patient  is  on  a  nulk  diet  is  usuaHy  due  to 
curd,  and  the  above  methods  will  usuallj  stop  it.  The  foUowing  can  also  be 
tried: — 

Flavoured  Milk 

oz.  ground  rice.  I         Sugar. 

pint  milk.  |         A  few  pieces  of  cinnamon. 

Mix  the  milk  with  the  ground  rice,  pour  into  a  small  lined  saucepan, 
allow  it  to  simmer  by  the  fire  for  half  an  hour.  Do  not  let  the  milk  boil 
over,  and  stir  occasionally  with  a  wooden  spoon. 

Sweeten  to  taste.  Add  some  little  bits  of  cinnamon  stick,  and  serve 
hot  or  oold. 

Rice,  tapioca,  and  sago  can  be  used  in  the  same  way.  The  flavouring 
can  be  varied  with  cloves  or  nutmeg. 

If  eonstipation  is  present  it  can  generally  be  overcome  by  the  adding 
oj  of  soda  bicarbonate  to  the  diluted  milk,  or  by  diluting  some  of  daily 
allowance  of  milk  with  Vals  or  'Vichy  water. 

"W"hey. — If  milk  is  badly  tolerated  even  after  diluting,  whey  is  often 
available,  and  can  be  made  very  palatable.  It  is  a  pleasant  stimulant 
drink  food ;  the  milk  sugar  in  it  gives  a  certain  food  value,  and  this  can  be 
increaaed  by  the  addition  of  one  teaspoonful  or  more  of  lactose  added  to 
the  pint.  The  absence  of  curd  makes  it  easily  digestible.  Whey  can  be 
made  in  the  following  way8 : — 

I  pint  new  milk. 

1  teaspoonfu]  of  rennet  (Mackay's  is  tasteless). 

Metkod. — "VVarm  the  milk  in  a  basin  to  a  lukewarm  temperature  (blood- 
heat,  the  temperature  of  new  milk),  and  stir  in  the  rennet. 

Let  it  stand  in  a  warm  plače  about  fifteen  minutes,  until  the  curd  forms 
and  the  whey  is  quite  clear.  When  cool,  break  up  curd  and  strain  ofF  the 
whey  through  a  piece  of  clean  muslin. 

Lemon  Whey 

i  pint  milk. 

1  tiiblespoonful  lemon  juice. 

Sugar  to  taste. 

Prepare  as  wine  whey,  using  lemon  juice  instead  of  sherry  wine.  Time, 
five  minutes. 

Wi'fie  Whey 

1  gill  of  milk. 

i  gill  sherry  wine. 

1  lump  of  sugar. 

Rinse  out  saucepan,  put  in  milk  and  sugar,  and  bring  to  the  boil. 
When  boiUng,  add  the  wine  and  the  milk  i^ill  curdle.  Let  it  boil  again 
and  strain  through  a  piece  of  muslin. 


Crmm  IVhejf 

TMb  can  be  added  to  tho  ordinary  whey  or  to  the  wine  whey. 

Add  two  tublespoooruls  of  cteom  tobalf  pint  of  whey. 

Cream  is  iiiDBl  useful  Id  caaes  vhere  foeding  u[i  ia  required.  due 
to  ite  latge  quauLity  uf  fai.  It  may  be  added  to  whey  to  inurease  the 
nutritive  ralue  of  infanta'  food  when  attempting  to  make  an  artificial 
motberVmilk. 

Il  is  vcry  largely  used  iii  invalid  cookery  aud  id  tlio  diGtary  of  the  aged 
to  Bupply  tlie  pluco  of  oUy  fat  foud,  aud  i&  added  to  aoujM,  tiuh  creams, 
blaoc-manpia,  etc. 

Again  cream  is  of  great  use  in  the  dietatj  of  the  diabetic,  taldng  the 
plačo  of  milk  and  whey. 

Skim  milk  is  an  ezoelleut  beverage  in  pyrexia]  statee  wheTe  freah  milk 
ia  too  rich. 

Butter  Afitk. — This  ia  «UghUy  more  digestihle  than  ordinary  milk.    The^ 
lactic  acid  preaent  ahuwa  there  must  bu  a  dimiuution  of  lactose,  and  this 
makes  it  valuable  {vo\.  ii.  p.  528)  in  the  thirat  of  diabetes. 

Koumiss — Fermented  Mare's  Milk. — This  preporation  hoa  been  uaed 
with  a  certain  amount  of  succesa  by  conaumptives  ia  Itusada.  The  aecrefc  of 
the  cure  is  that  tlic  milk  is  slightly  fermeutud,  bighly  d^estible,  and  Urge 
quantitie8  can  bo  taken  withuul  prnductog  dy8]»opaia.  Tne  Kuasian  mode 
of  cure  is  to  riae  carlr  and  to  take  a  glasa  of  koumiss  evety  half  bour,  with 
the  exception  of  two  hours  pr«:e<iiag  dioner  and  supper. 

KephiT  \a  a  similur  product  prepared  in  the  foUowiug  manner  from  cow'8 
milk:— 

Kfphir 

Z  ^11»  new  milk. 
One  unall  piece  sugar. 
^gil)  boiling  water. 
German  jea&t  sise  of  a  nut 

Quantit7  tot  eaoh  pint  botUc. 

Take  the  milk  as  new  as  poesible.  Kili  ibe  bottle  ttearly  fuU  of 
milkl  and  water,  and  put  into  each  a  amall  piece  of  jeaat  and  a  lump  of 
BOgar. 

Cork  them  tightly  with  new  oorks  and  fasten  them  dowD  9ecuroly  mth 
wire.  (Tlie  cork«  ahniild  be  soaked  for  »ome  timc  before  boing  ummL)  Keep 
in  u  warni  plače  and  ahake  them  two  ur  ihree  tiums  a  (Liy  for  froni  four  to 
aiz  dayK 

Ttus  beoomea  ver^  effervesoent,  and  unless  great  čare  is  uaed  in  openiug 
a  conidderable  quanliLy  may  lie  lost. 

KonmisB  and  kephir  are  both  more  eaKily  digeeted  than  ordinary  milk, 
and  owing  to  the  deatruction  of  a  part  of  the  sugar  thcy  aro  useful  in 
Tarious  disordcrs  of  the  digeative  traot. 

"  IViLimo,"  tho  pure  oaacinogin  from  milk  prepared  os  a  llour,  can  now 
be  obtained  in  the  form  nt  broad  aud  biscuit«  (uoe  voL  ii.  p.  527).  "  Plasmou," 
s  8omewhat  nrailar  product,  obtained  from  the  proteids  of  milk  in  the 
form  of  a  grunulntod  soluble  powder,  is  a  recent  iiseful  addition  to  invalid 
dJetoiicH.     It  can  be  added  to  gruoK  meat  teos,  pnddin^  etc 

Milk  tugar,  or  lactotr,  haa  the  ailvantage  of  not  being  verj  ivreet.  It 
mav  be  added  to  milk  aoupH  ur  other  liquida  to  increaae  tha  food  value 
wit}iout  appreciably  altering  the  flavour. 

TOL.  T  30 
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Eggs. — Next  to  milk  an  e^  is  one  of  the  most  valuable  articles  of  an 
iiiyalid'8  diet.     Its  composition  is  as  follows : — 

Wkt«r.  Protold.  Fat.  Aah. 

White  .     85-7  12-6  0-25  0-59 

Yolk  .        .     50-9  16*2  31*75  109 

The  ash  is  esceedinglj  rich  in  an  organic  iron  compound  and  phos- 
phoruB,  hence  its  acknowledged  usefulness  in  the  dietary  of  children  in 
chlorosis. 

The  eicellence  of  an  egg  depends  upon  it  being  p^ectl7  fresh  and 
properl^  cooked.  If  cooked  too  long  it  becomes  ind^estible,  but  a  lightlj 
cooked  egg  is  as  digestible  as  a  raw  one. 

Eaw  eggs  can  be  served  in  the  following  ways : — 

Prairie  Oi/ster 
1  fresh  egg. 
1  tablespoonful  of  vinegar. 

Put  the  vinegar  iuto  a  small  cup  and  break  the  egg  into  it.  Serre  at 
once.  TMb  is  a  very  digestible  way  of  serving  an  egg,  and  it  is  very  oool 
and  refresbing. 

The  nezt  three  recipes  give  the  way  of  making  up  raw  e^s  into 
nourishing  stimulant  dnnka.  Bj  adding  nutmeg,  cinnamon,  or  lemon 
juice  the  flavour  can  be  altered. 

Sgg  Drink 

1  egg- 

1  teaspoonfal  surar. 

1  tablespoonful  EUierry  wine. 

1  teacup  of  milk. 

Beat  up  the  egg,  add  to  it  the  wine  and  sugar,  and  beat  together 
with  a  fork  alightlj,  and  strain  through  a  fine  wire  strainer. 

Heat  the  milk  in  a  small  saucepan,  and  wheu  almost  boiling  pour  it  on 
to  the  egg,  stirring  ali  the  time.     Serve  hot. 

This  can  be  made  without  vrine,  flavouring  with  cinnamon  or  lemon 
juice.  The  yolk  of  the  e^  only  may  be  used,  and  soda  water  instead  of 
milk. 

Plain  Egg  Flip 

1  teacup  of  milk. 

1  teaspoonful  of  augar. 

1  white  of  egg. 

Boil  the  milk  or  make  it  thoroughlj  hot ;  beat  up  the  whlte  of  egg 
to  a  stiff  froth.  Pour  the  boiling  milk  over  the  white  of  egg,  stirring  aU 
the  time.    Add  sugar  to  taste,  and  serve. 

Bich  Egg  Flip 

1  white  of  egg.  j      1  tablespoonful  brandy. 

1  tabiespoourul  of  cream.      |      Sugar  to  taste. 

Beat  up  the  white  of  egg  8tiffly.     Add  to  it  the  braudj  and  cream, 
with  a  little  sugar  if  mshed.    Mix  very  thoroughly  and  serve. 
Cooked  eggs  may  be  served  by  themselvee  in  several  VFays. 

Boiled  Egg 

Put  enough  water  into  a  small  saucepan  to  entirely  cover  the  egg. 
Allow  the  water  to  boil ;  lower  the  egg  gently  into  it.  Draw  the  pan  to 
the  side  of  the  fire,  and  allow  the  water  to  simmer  slowly.     Cook  the  ^g 
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for  3|  to  4  minutos,  theu  lift  out  anil  mrve  at  ouoe. 
steod  it  becomca  liard. 

Poached  JCffg 

1  em.  I      Lemon  iuice. 

Bmung  vater.     |      Hncli  o!  BaJt. 
Rouna  of  toattt. 

Break  the  egg  into  a  cup,  keepiug  the  yolk  whoIe.     Into  a  small  aaace- 

gm  of  boiliug  wabor,  luid  a  piucli  of  salt  aud  a  tiaueeze  of  luuioa  juice. 
niw  the  water  to  the  side,  and  whoii  just  oflf  the  linfl  Blip  the  eg>^  carefully 
into  it,  Cook  8lowly  for  throe  ininutca,  wbeu  the  white  should  he  quite 
aec.  Lift  it  out  witb  a  small  titib  cUice  or  perforated  tfpooo,  and  trim  off 
aDy  ragged  edgcs  of  white.  Plače  oa  a  Hqaare  of  iiewly-made  toaat  and 
aervo  at  ouce. 

If  required  thia  egg  can  he  inade  richer  by  beii^;  eerved  on  buttered 
toast,  or  a  little  hot  creani  ]>oiired  over  it.  Alito  a  poached  egg  eerved  oa 
two  tahlespooufuls  of  caret\illy  prepared  apinach  is  a  very  niče  diah.  The 
method  of  preparing  apinach,  seo  p.  488. 

• 

Rumbled  Egg 

I  egg.  I      Pepper  sod  saltv 

1  tablfspoonful  milic.      |      ^  oz.  buttcr. 
A  picco  of  lonst. 

Heat  in  a  aiuall  Haucepan  the  niilk.  Pour  into  the  hot  milk  tha  egg 
beaten  up  in  a  cup  with  pepper  and  »alt. 

Stir  quiokly  over  the  tire  until  it  begins  to  thieken,  rernove  it  then 
from  the  tire  and  continuc  stirring  untU  it  fornis  a  creaniy  mixture. 

Put  on  a  piece  of  uewly-mad6  toast  and  aerve  at  ouce.  If  cooked  too 
loDg,  or  allowed  to  ataud,  it  becomes  leathery  and  indigeetibla 

Baktd  Egg 

Grease  a  china  or  paper  raiueauin  čase  thorougbly  :  into  this  oarefully 
break  an  egg.     Add  pepper  and  salt  and  a  teaspoonful  of  creain. 

Piace  in  a  uioderate  oven  and  bake  three  or  four  minutea  until  lightly 
aet,  aud  serve  a  t  ouce. 

EggB  alao  form  the  baaea  of  omeleta,  custards,  aoufllte,  and  are  added  to 
maiiy  »rinaceous  puddinge  to  improve  tbem. 

Pkbpabsd  and  Pbedigestbd  Foods. 

Theso  are  maialy  of  lwo  kinds :  (a)  those  in  which  there  has  been  a 
predigeslion  of  the  earbohvdratea  with  uuilt;  (6)  thoeo  in  which  the  albuioins 
Lave  oeen  converted  into  {H3]>touuH  und  titu  [:arbohydrateH  into  uiura  soluble 
BOgar,  these  changes  being  ettectod  by  tho  oction  of  the  aotive  ferments  of 
tbo  pancreatic  juico. 

Tho  m-cii\\v,<y' yTfyartd /{tod*  are  those  aold  by  the  mauofaoturcrs  as 
BuiLiibIn  for  Itabiea  aud  invalida  Thcir  rigliC  to  ihia  deaoiiption  oonsi^te  iu 
their  (.-outttiniug  a  oerUiiu  i|uautity  of  malt  wbtch  poaseaaeii  the  power  of 
oouviTtiug  iuaoluble  Atarch  into  gluooee  and  grape  engar. 

In  tUl  theHc  foods  the  umit  u  mixed  wiui  some  Tanety  of  baked  tlotur 
The  timportion  of  sugar  and  tho  preaeuce  or  alieeuce  of  milk  (deeititiated) 
are  the  Taryittg  foctors  in  their  oompaeiLion.  Thoae  mode  wilh  dofuooatod 
milk  posseflB  a  Tiigher  uutritive  value,  and  oorresponding  čare  must  be  takeu 
ia  tbtttr  adminii^lriiliuu  wheii  lakeu  dis^lved  in  milk.  On  the  other  hond, 
foudtt  iu  wbiuh  milk  ia  uot  aa  ingrudieut  must  be  made  ap  with 
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milk.  Thoee  made  with  milk  are  decidedly  moro  palatable  than  those 
mixod  viith  water. 

There  are  uumcrous  brnnds  of  tliis  clas3  of  food  now  in  the  market, 
maDy  of  which  iltg  distinetlj'  valualjl«  in  praclice.  Wliil«  it  ia  impoasible 
to  enumerate  ali  the  varieties,  retV^rence  may  be  made  to  AUen  and 
Hanbiiry'8,  Benger'8,  MelUn'8,  and  .Savory  and  Moores,  as  theso  are  the 
brands  which  the  writer  can  aafel/  recoinuicnd  from  personal  experience. 

Thoy  are  aH  takcD  mixcd  with  fresh  milic. 

O/ the  Allenhiiri/ series  the  thirtl  food  is  the  \yeRt  Rtiited  for  invalida 
.JSlm.  1  and  2  aro  preparcd  with  deaiocated  milk,  and  though  very  aatis- 
&otory  for  joung  infunts,  the  tasto  of  thcm  for  adulls  is  uot  quite  so 
palatable.  No.  3  has  only  a  certaia  proportion  of  ita  etarch  converted  into 
a  fioluble  carbohjdrate ;  thia  leaves  some  BlanJi  (althougli  cooked  and 
rendered  eaay  of  digestion)  for  the  digestivo  power8  to  fiot  iipon.  This 
niay  \vith  advantago  be  uaed  as  an  intermediate  food  duriug  convaleecence 
wbeu  the  digestive  power9  are  Blowly  regaining  thcir  function.  Xhe  grcat 
advantagc  of  having  a  large  choice  of  malted  fooils  lies  in  the  fact 
that  thti  patient  can  gct  a  ccrtaiu  chango  iu  tbc  Havours  and  dishcs  oven 
when  on  a  very  reatricted  diet. 

By  the  iiae  of  malt,  either  in  ths  form  of  a  malt  infusion  or  theestract  of 
malt.  niany  patienta  who  esperience  much  difficulty  in  digesting  the  8ta.rcby 
ooDBtituents  of  food,  will  tind  that  they  can  do  so  quito  comrortably. 

The  foUowing  valuable  recipea  may  be  meutioned : — 

Malt  T^fiision  (Sir  "W".  Roberta'  recipe) 

Crushcd  malt,  3  oz. 
Cold  wjaer,  J  pint. 

Mix  the  malt  thoroughlj  vrith  the  cold  water  in  a  jug.  Let  the 
miztuie  atand  nine  houra.  Decaut  oEf  the  liquid  carefuUy,  and  straiu  thia 
through  musliu  until  it  uomea  out  cV-air  uud  bright. 

Thia  bas  a  colonr  like  dark  8herry  and  a  faint  maltiah  taste. 

It  ahould  be  fre8hly  made  as  it  ia  liable  to  ferment. 

Malttd  Oruel 

The  gniel  may  be  made  of  any  of  the  farinaceoue  aiibetanceB— oatmeal, 
Quaker  oata,  farina,  arrowTootj  b;irley,  or  lentil  tlour,  preferably  those  from 
prepared  tlours.     For  mcthod  of  making  grucl,  see  p,  477. 

Wheu  cool  euough  to  8wallQw  mid  the  niiUt  iufuaiou  or  au  extract  of 
toalt.  Aboub  one  tablesponnful  of  the  infuaion  or  a  teaspoonful  of  the 
cstract  is  siif&cient  to  digest  a  plateful  of  grueL  The  action  is  very  rapid, 
and  iu  a  fcw  momenta  the  grucl  becomcs  thin  from  the  tranaformation  of 
tbe  starch  iuto  maltose. 

Several  suuh  diahea  can  be  made  out  of  invalid  food  that  form  a  pleaaing 
variety.  Any  invalid  food  can  be  used  as  a  basia  for  these  recipes. 
Benger's  food  is  espcciaUy  well  adapted  for  it. 

Invalid  Food 

1  oz.  of"  invalid  food." 

4  tablespi>onfula  of  cold  milk. 
\  pilit  boiling  milk. 

Mix  tho  food  into  a  paste  vrith  four  tablespoonfuls  of  cold  milk.  Add 
this  gradiially  to  the  balf  pint  of  milk,  which  should  be  almost  boiling ;  keep 
stirring  aH  the  tirne. 

Set  aaide  in  a  warm  plače  for  about  twenty  minutea.  Then  boil  the 
whoIe  for  a  minute,  stirring  ali  the  tirne,  uud  strain  if  necesaarj. 
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This  can  now  be  takeu  aa  an  iuvalid  food  or  used  in  the  making  of 
T&rious  dishoe,  und  the  recipes  are  thoee  given  hj  Beuger. 

Custard  Pudding 

h  pint  of  the  "invalid  food"  tnade  wiUt  tnilk. 

Seggs. 

S  t«aspoonfulR  of  sugar. 

Preparo  the  food  as  in  tho  given  dircction  on  the  fin.  After  it  has 
beeu  allowed  tu  coul  add  to  it  the  Rugar  iind  tho  egga  woll  Ifcaton. 

Pour  into  a  Hinall  !Lrrt(a?«d  jne-dinh,  and  l»akt)  in  a  inoderate  oven  from 
10  to  15  minntes.  Flavoiiring,  anch  as  QQtnic]^,  cianamon,  or  grated  rind, 
inay  be  odded.    Thia  maj  be  serred  hot  or  oold. 

Batter  Puddinff 
1  pint  of  tho  *'  invalid  foud  "  mado  wiUi  milk. 

I  pindi  of  salt. 

Tako  the  prcpared  food  and  givo  it  a  final  boiling.  Let  it  cool  Blightly, 
and  add  the  salt  and  eggs  weU  beaten. 

Pour  the  nubcture  into  a  vell-greased  baain,  cover  with  greased  paper, 
and  strain  6lowly  for  half  an  hour.  ])o  not  GU  the  banin  too  full  aa  the 
pndding  wiU  rise.     'When  ready  it  will  he  tirni  to  the  touch. 

It  can  be  scrved  with  sugar,  pre«or^'C8,  or  meat  gravy. 

Blanc-mange 

\  pint  of  **in\'alid  food"  made  with  mllk.  I      3  toaspoonfuls  lugar. 
Z  teaspounfuls  of  corn  Qour.  |      Flavuuriiig,  vanilia  or  lemon. 

i  UkblespoonfuU  of  creaiu. 

Mix  the  corn  flour  and  sugar  in  a  ba«n  and  ^dually  ndd  the  food, 
mixing  weU  togcthcr.  Pour  into  a  sauccpan  and  stir  ovcr  tho  fire  until 
boiling.     Boil  for  tivo  minutos.    Add  tbe  flavouring  and  creaiu. 

Puur  into  a  wetted  niould,  and  put  into  a  cool  plau«  until  Bet.  When 
ready  turn  out  and  serve  with  8towed  fniit. 

Invalid  Food  JtUy 

1  pint  of  "  invalid  food  "  luade  with  milk. 

(  ox.  French  leaf  gelatine^ 

S  teuiMonfuU  of  caator  sugar 

Make  the  invalid  food  acconling  to  directione.  Add  wbile  hot  the 
gclatiue,  and  »tir  over  the  fire  until  disaolved. 

Add  the  sugar  and  any  suitahlH  tlavouring,  snch  as  port  or  sherr^r  vrine. 
Pour  into  a  vetted  mould  untU  set. 
Turn  out  and  sorve  cold. 

PKITONISED  FoOpa 

Peptonised  foods  nhould  onlj  be  emplo^ud  when  it  is  neceasar^  to  aniat 
the  digcetive  organa  for  a  tiiue,  by  giviug  ihn  uUmentanr  oanol  aome  degree 
of  pliyHiological  reat.  A»  Hoon  as  tne  digeetive  organs  bavo  regaiutid  tneir 
Titatity  their  uae  should  be  ahandoned.  Dr.  Fotnorgill  tells  the  8tory  of 
thu  Nuttinghamsbire  farmer  whose  son  had  becn  lai^cly  fed  on  poptonisod 
food.  who  aaid,  "  It  is  just  making  ft  paaper  of  his  stomooh,  doctor,"  and  a« 
a  ralei»arer  he  knew  that  paupers  would  not  work  if  they  coiild  htdp  it. 

Pepein  and  dilute  HCI  uiny  he  used  to  predigest  proteid  food,  but  it  is 
more  convenient  to  oniploy  liquor  pancreaiicus,  as  it  hos  leas  eflect  on  tho 
flavour  of  the  food. 

In  prepuing  food  by  mcans  of  pancreatio  ferment«  thete  are  maay 
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relialile  prejMiratioiis  that  chu  Ijg  uaed.  I-.iquor  pancreaticua  (Benger'8)  and 
Fain^biUre  zjTuinb  peptonising  tnbes  inay  1»»  nientionetl.  It  is  w«U  to  re- 
member  that  the  tennent8  must  not  be  added  if  the  temperature  of  the  food 
is  higher  thun  140^^  F.  l{oughly  speoking,  thia  is  a  temperature  that  wiU 
not  acald  the  mouth.     If  a  grcater  beat  is  appLied  tho  feruiout  is  deatroyed. 

The  extrerae  8olul)ility  of  pretligeBtive  producLs,  wliether  stareh  or 
albumin,  makee  thetu  appear  thin  and  watery,  but  t«  a  deUcate  invalid 
without  an  appetite  this  is  an  improvement,  aa  the  senaation  of  thickness  ia 
generallj  niuch  objected  to. 

If  peptoniaed  focxla  are  prepared  witli  car«  there  is  no  reaaon  why  iheae 
fooda  ahould  have  an  unpleaannt  toBto  and  smeli.  The  foI]owing  mcthods 
of  preparatiou  of  diflerent  predigested  fooda  niay  be  commended : — 


Peptoniud  Milk 

Milk,  I  plnt 

Wftter,  I  pint 

Liquur  p»iicr^atious,  2  teaspoonfuls. 

Biuarbouat«  of  soda,  20  grtvms  {\  small  tcaspoonful). 

After  allowing  the  milk  to  stand  ekim  the  milk.  Dilute  the  Bkimmed 
milk  with  \  pint  of  water,  heat  to  a  temperature  of  140°  F. 

Mix  with  the  warm  milk  2  teaspoonfuls  of  liquor  pancreaticua  and  20 
una  of  bicarhonate  of  aoila. 

The  n)ixture  is  poured  into  a  covered  jar,  with  C08y  overit,  and  put  near 
ie  tire.     Let  thia  Btand  for  li  hours. 

Biing  the  niixture  to  the  boiJ  for  two  to  threo  minutes  to  arrest  auy 
further  fermentative  actioa,  wluch  inukes  the  milk  uupalaLable.  Now 
add  the  eream  tbat  was  removed,  and  it  is  ready  for  use. 

Cold  Procesi. — Mix  the  peptonising  agent  in  cold  water  and  cold  milk 
as  ueual,  and  immediately  plačo  the  ^ttlo  on  ice,  without  subjeoting  it  to 
any  beat. 

When  needed  pour  out  the  required  portion,  and  uae  in  the  same  manner 
as  ordinary  milk. 

It  i8  recommended  to  try  the  milk  prepared  by  the  cold  proceas  in  thoae 
cases  in  which  food  ia  not  quiekly  digeated  after  iugeatiou,  aud  iu  which  the 
digeative  functions  are  impaired,  or  even  pnu:tinii,lly  RURpended.  It  has 
been  found  in  many  aiich  cAnea  that  the  peptoniaing  principle  exerts  aufficient 
action  upon  the  milk  in  the  atoinach  to  insure  ite  digestion  aud  proper 
assimilatiou.  If  the  milk  so  prepared  be  not  wb11  borne,  or  auy  evidence 
apjiear  of  ita  iuiperfBtit  digesLioii,  il  should  be  Kufliciently  predigeeted — 
peptoniaed — hy  the  itsual  warm  process. 

Milk  by  the  "  cold  proce-ss  "  ia  especiaUy  suited  for  dyspeptic8  and  per- 
Bona  who  ordinarily  find  milk  indigcRtible.  This  milk  haa  no  taate  or 
evidence  of  the  preaencc  of  the  peptoniaiug  agent. 

Effrveseent  Peptonised  Milk. — Put  Bome  fiijely  uracfced  ice  in  a  glaae, 
and  then  half  till  it  with  cold  Apollinaris,  Vichy,  or  carbonic  water  os 
preferred,  then  quickly  pour  in  the  peptonised  milk  and  drink  during 
eflervesoence. 

PepUmised  milk  may  be  made  agreeable  to  many  patients  by  aeVving  with 
a  little  grated  nutmeg,  mveetened  or  flavoured  with  a  little  brandj,  etc. 

Peptonised  Grufl. — The  gruel  may  be  mude  from  auy  farinaccoua  article 
in  commou  use^oatmeal,  Quaker  oats,  forina,  arrowroot,  barltjy,  pea  or 
lentil  flour. 

The  gruel  ahould  be  well  boiled.     It  ia  placed  in  a  covered  jar  when  it 
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la  below  the  temperature  of  140°  F.  Add  lit^uor  panoreaticus  in  proportion 
of  1  tablHfl]MK)iiful  U>  I  pinL  of  gniel ;  and  the  jug  is  covered  and  kept  wann 
9B  before;  Aft«r  stanaing  for  two  hours  boil  the  inixture  for  tive  minutoR 
and  then  carefullj  strain. 

The  pancreatic  fermonts  have  two  actions  on  the  rarinaceoua  matten : — 

1.  The  fitarch  of  Lbe  meal  is  transformed  into  sugar. 

2.  The  albuminoid  matterg  are  peptoniaed. 

Pept<tniwd  MUk  Oruei. — Thia  was  verj'  highly  Bpoken  of  by  Sir  W. 
Boberta.  It  is  an  artificiall^  digeated  milk,  and  forma  a  complete  and 
highly  uutrilioua  food  for  >veiik  digestiona. 

A  thick  gniel  is  made  from  any  ftirinacBotis  material,  see  p.  477. 

To  the  tK)iUng  gruel  add  oqual  quantitj  of  cold  milk.  This  will  then 
have  a  temperature  of  about  140'  V. 

To  each  piut  of  gruel  and  milk  add  8  teaapoonafuls  of  liquor  pancreaticua 
and  20  grs.  of  awL  bicarb. 

Let  it  stand  covered  in  a  warm  plače  for  two  houis,  boil  for  five  minates, 
and  then  atrain. 

The  bittemess  of  the  predigeative  milk  is  almoat  completeIy  covered  in 
this  peptoni»ed  milk  gruel,  and  moet  invalida  will  tako  it  without  the 
Icaat  objectiou. 

Peptonised  MUk  LemoneuU 

•luiceof  1  lemon.  I      1  gill  peptonised  milk. 

I  tftblespoonful  of  sugar.      |      1  gjill  cllerve&cing  water. 
Some  stnall  pieces  of  ice. 

Fill  a  enuill  tumbler  one-thinl  full  of  cracked  ice.  Add  the  water,  lemon 
juioe,  and  the  sugar  to  the  ice,  and  then  fill  up  the  glasa  with  milk. 

Peptonisfd  Milk  PuncK. — Take  a  amall  tumbler,  and  till  it  about  one* 
third  full  of  tlnely  cruahed  ice,  pour  oii  to  tliis  a  tablespoonful  of  St.  Croiz 
rum  and  lialf  a  tablesponofu!  of  1)randy.  then  fill  the  glasa  with  peptonised 
milk,  stir  it  well,  sveeten  to  taste,  and  spnnkle  over  the  top  of  the  mixture 
a  little  grated  nutmeg. 

Peptonited  vuat  broths  and  (tat  can  be  mode  in  the  foUowing  mauuer: — 

^  Ib.  leun  lieef  finel;  minced. 

1  pint  waU!r. 

80  grniiiH  bicnrbouato  of  soda. 

1  tableopooiiful  of  liquor  paucreaticas. 

Mix  togethor  and  simmer  Blowly  for  1}  houra ;  when  it  haa  cooled  down 
to  140°  F.  add  liouor  pancreaticua.  Koop  it  warm  undor  a  cosy  for  lwo 
boura;  uccaaioually  abake  it  up.  Thuu  decaut  off  tho  liquid  portion  and 
boil  for  five  minutea.  Tlda  baa  a  relative  vniuv  in  uitrogeuoua  materiala 
almoet  eipiivalent  to  milk.  Tlie  t>eef  toa  can  lie  seaaonal  with  celery  seed 
cooked  in  the  tea,  or  vegotable  tlavoorings  can  be  added  by  plaoing  a  small 
mu.tliu  bag  containing  some  oarrot,  tunui>s,  pttrBley,  ooion,  in  the  tea  while 
cooking,  and  aftenvarua  removing  it.  If  desiruble  the  tea  can  be  thickened 
by  the  addition  of  a  roux  (paata)  made  with  a  little  l>aked  flour  (p.  474.) 

In  addition  to  home*made  peptonised  beef  teoa  and  juioe«  thero  are  a 
large  number  of  rcliable  proprietary  medioiuca,  of  whicb  may  bo  mentiuaed 
Armours  nutrient  vnao  of  beef  pcptone,  Bengera  peptonised  b<.<ef  aud 
chickeu  jelly,  Brands  beef,  muttou.  veal,  and  cuicken  peptone,  and  Fair- 
ohild'«  panopeton.  Thia  lattor  preparation  claims  to  pr«sent  bread  and 
meat  in  a  perfectly  soluble  fonu ;  it  is  certainly  very  palatable. 
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Mesara.  Savoij  and  Mooro  have  manufacturGd  for  the  use  of  invalida  and 
Gonvalosoonts  a  verj  palatable  form  of  peptoiiiscd  oocou  aad  milk,  and  also 
a  concButnited  peptoniscd  milk  and  colFoo  (caf6  zylak).  Theiie  are  delicioua 
preparutiiins  and  can  be  much  enjoyed  even  by  jHHiple  wIio  c^nnot  take 
coGoa  or  coffeo  in  any  other  form. 

Bccentlj  u  uen*  preparatioa  oalled  somatose  bas  bcon  placed  on  the 
markot.  It  clnims  to  bc  a  verv  conceatrated  and  partially  digeatcd  protcid 
Hubstatice,  the  olbiiiniu  beiu"  moBtly  convert«d  into  albumose.  It.  ia  a 
yollowi8h  powder  freely  8o]TU>Ie  in  \vater,  and  forms  alniost  a  taaUJesa 
Bolutiou.  It  is  useful  in  Increasing  the  nuthtire  value  of  bedt  tea,  etc.  to 
which  it  inay  be  odded. 

Pcptonised  Soups,  Blanc-manges,  and  JcUics, — "VVith  a  litlle  ingenuity  a 
variety  of  jieptonined  difibes  vai\  be  obtained  by  jtrepjiring  fioiips,  V>Ianc- 
manges,  and  jelbes  with  peptonisod  elements.  Thcre  is  no  ditticuUy  in 
doing  thia  if  it  ia  alway8  remembered  that  if  any  peptonised  Huid  is  used 
it  must  bo  boiled  in  crdur  tliat  the  actiou  of  ttio  fcrmeub  uiay  be  arrested. 

For  Boupa,  use  peptoniaed  gniel,  p.  471,  inslead  of  water.  For  the 
making  of  blanc-mauges  (p.  479) ;  peptonised  milk  is  udded  to  the  cream. 
For  jelliea  mix  the  liquor  pancreaticua  with  gelatine,  tho  flavouring  matter 
to  be  emplojed  in  tbe  proportion  of  2  teaspoonfuls  to  the  pint ;  alIow  it  to 
stand  for  1 J  hoiirs  in  a  warni  plaoe,  and  then  check  the  further  action  by 
boiliug.    (For  jellies  see  p.  480). 

pKptonisrd  Otfstars 

Tako  half  a  dozen  large  oy9tcrs  with  thcir  jaicc  and  bali  a  plnt  of 
water.  Hoat  in  a  aaucepau  until  thev  have  boiled  brifikly  for  a  few 
mimitOH.     Pour  ofT  the  broth  and  tMst  astiie. 

Mince  the  oy9ter8  finelj,  and  reduce  them  to  a  paste  with  a  potato 
mashcr  in  a  vroodcn  bowl. 

Kow  piit  tho  uy8tcrH  tn  a  glasa  jar  with  the  broth  that  liaa  been  set 
asido,  and  add — 

Lia.  pancreaticus,  S  teaspoonfuls. 
Soda  bicarb.)  10  gmliis. 

Let  the  jar  stand  in  bot  \vtiter  or  a  warm  plače  where  the  temperature 
is  not  above  115"  for  U  hours. 

Thcn  poTir  into  a  saiiccpan  and  add  half  a  pint  of  milk. 

Heab  over  tlie  iiru  alowly  to  boiliiig-jMiint. 

Flavour  witli  salb  antl  pcpper  or  condiments  to  taflte,  and  aerve  hot. 

There  will  be  found  a  few  very  small  pieces  of  the  ojsters  undigested, 
and  theso  may  bc  straincd  oub  or  rejected  iu  cating  the  soup,  but  will  not 
be  unaccepttible  to  tbe  Htomacli,  except  in  very  rare  casea 

The  milk  wiU  Im  8uffic;iently  digested  dnring  the  fcw  ininutes  whicb 
will  elapao  bofore  the  mixture  boils,  if  kfiated  ^r/rdnajfi/. 

Be  eure  to  boil  the  peptoniscd  oy3tcra  to  tiniah  tho  procesa. 

Food  in  Ptbksial  States 

When  fever  is  present  two  important  indications  are  the  8upply  oifiuid  in 
the  form  of  pleasant  beveragea  to  ovcrconie  tbe  dry  and  parched  aensations 
in  throat  and  faucea  brought  on  by  the  higli  temperatur« ;  aud,  8ecoudly, 
the  adimnisLratioD  of  u  Ubend  Biipply  nf  carb(>hydrntes,  whif;h  is  net;eaaary 
to  uiec^t  the  increasod  osidation  in  the  tiseues  rceulting  itom  the  higb 
temperature. 

'With  suitablo  fecding  the  waabing  ia  less,  aud  the  paticut  doea  not 
bocome  so  reductd,  aud,  con8e<iueutly,  the  couvalescence  is  more  rapid. 
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Bbvebages. — For  the  thirst  the  foUowuig  rocipes  may  be  given  for  re- 
freahiug  drinkB,  but  they  ali  havc  a  very  low  outritlvc  valuc  IT  made 
with  barl6y  (p.  463)  or  ricc  watcr,  iostead  of  plain  wutcr,  the  volue  is  &li{;litly 
increiued.  AgaiD,  the  addition  of  one  teafi^ioonful  of  uiilk  Bugar  or  lactoee 
to  the  pint  increaaca  the  valiie  considerabl^  vrithoat  affectiiig  the  tlarour. 

£%C6  IVatcr. — Take  2  ouuces  of  rice  mto  an  enamelled  saucepao  vvith 
3  pintfi  of  water,  aud  boil  for  2^  hours.  Stii  it  frequeDtly  and  akim 
carefully. 

Strain  into  a  jug  through  a  fino  wire  deve,  and  rab  through  the  glulinous 
part,  but  Dot  the  hard  portioD. 

Put  in  no  llavouriug  udIcss  ordered  by  the  practitioner. 

Apple   WatfT 

1  Ib.  of  apples- 
\  Ib.  brovn  sngar. 
1  gallon  boiling  water. 

Cut  up  the  applca  into  quartent ;  take  thera  and  put  into  a  jug  with  the 
browu  sugar,  and  [>our  the  boiling  watcr  over  it.  Let  it  stand  uutil  cold; 
palp  the  applea  and  the  fluid  through  the  colander.  Bottle  for  uae.  Do 
not  oork  the  bottle.     Keep  in  a  cool  pUcc. 

A}fph  ToaM  artd  IVater. — Toast  a  piece  of  bread  slowly  until  it  geta 
quite  black.  Pluced  in  a  jug  of  apjile  wutcr  for  lhree-quartera  of  on  hour, 
then  Btruined,  makes  a  very  niče  and  refreshing  drink. 

To  make  Apple  Barle^  and  Apple  Hiee  }Vattr. — Boil  J  Ib.  of  rice  or  J  Ib. 
of  barley,  blend  with  the  apple  watcr,  and  then  Btmin  it 

In  spring  and  sumnier  rhubarb,  green  gooeeberries,  black  aud  red 
currants,  nnd  niKpt>erri4'^,  may  ali  bo  made  into  nico  ODoling  driuks  if 
usud  in  the  same  ]iroixirtion. 

tinpcrial  Drirtk 
^^  i  oe.  cronm  uf  tartar. 

^P  Juico  of  I  lomen. 

^^  8  tablespoonfuU  of  sift«d  sugar 

Plače  tbe  ingredienta  in  u  jug,  aud  pour  over  u  quart  of  boiling  vater, 
and  cover  until  cold. 
(a)       Juic«  of  I  loiuon.  I  I  oanoe  of  augar. 

1  pint  of  wator.  |  I  egg. 

DisHoIve  the  sugar  in  the  water ;  add  the  juice  of  the  lemon ;  beat  ap 
the  white  of  egg,  and  add  this. 

This  makeH  a  very  palaUible  drink  with  alighl;  nulritive  value. 

ftnd 
verj 


4  lamona. 

I  Ib.  of  loaf  sugar. 

3  pinta  boiling  vater. 

Bub  eome  sugar  on  the  rinds  of  two  of  tho  lemons  until  it  is  ycllow. 
Strain  tbe  juice  of  tho  four  lemona ;  put  the  sugar  and  juice  into  u  jug, 
and  pour  over  tbe  watcr.     Cover  it  until  it  ia  cold. 


3  oranges. 
•Tuice  of  1  lemon. 


OrangeaiU 

12  or  3  lunps  ol  sugar. 
I  pint  boiling  water. 

Wipe  the  orangen  with  a  damp  cloth,  and  poel  tho  rim  off  ono  of  them 
ver}'  tlmily.  Put  tliis  into  a  jug  with  eugar,  and  strain  in  thu  juice  from 
the  oranguH  and  lemon«.  Pour  on  ihe  frahly  boilod  vmler.  Cover  clomly 
until  cold,  and  then  stmin. 
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Bla^k  Currant  Dritik 

2  tablespoonfuls  black  currant  jam. 
1  teaspoonful  arrowroot. 

Take  the  black  currant  jam  and  boil  it  in  a  qiiart  of  water.  Cover  it 
and  8tew  gentij  for  half  an  hour ;  then  strain  it,  and  set  the  liquor  acain 
on  the  fire.  Mix  the  arrowroot  in  cold  water;  pour  over  it  the  boUing 
liquor,  and  keep  stirring.    Then  let  it  get  qiiite  cold. 

(Thia  is  a  verj  pleasant  drink,  and  speciallj  niče  for  a  rough  throat.) 

Malt  extracts  (see  p.  468),  with  ettervescing  water,  are  also  exceUent 
as  beverages.  The^  quench  the  thirst,  and  suppl7  grape  sugar  (maltose), 
soluble  dextrine,  and  a  small  quantit7  of  soluble  albmninoids. 

Meat  Broths  and  Extract8  of  Tkas. — Meat  infusions  of  beef,  mutton, 
veal,  and  chicken  are  now  in  considerable  demand.  These  are  to  be  regarded 
more  in  the  nature  of  pleasant,  palatable,  and  stimulating  beverageB  than 
as  foods.  They  may  be  taken  hot,  cold,  or  iced.  To  this  class  belong  the 
hxge  class  of  meat  eitracts  now  in  the  market — Bovril,  Liebig,  Vigoral, 
Vimbos,  and  mutton  estracts,  e.g.  Hipi 

Kome-made  Beef  Teas} — In  their  preparation  it  is  well  to  emplo7  beef 
from  the  buttock,  rump,  or  thick  flank,  in  preference  to  shin  of  beef.  In 
the  process  of  cooking  the  tea  must  not  be  allowed  to  boil,  otherwise  the 
juices  are  not  extraGted  owing  to  the  insoluble  albuminous  coating  fonned 
on  the  surface  of  the  meat  by  the  boiling  process.  In  every  čase  čare  must 
be  taken  to  ensure  that  aU  the  fat  is  removed  from  the  surface  before 
serving. 

There  are  various  way8  in  which  the  beef  tea  may  be  thickened,  e.ff.  vith 
egg,  tapioca,  bread  crumbs,  or  baked  fiour,  thus  adding  much  to  the  nutri- 
tive  value. 

The  baked  flour  is  prepared  as  follows : — 

Baked  Flour. — Spread  some  white  flour  thinly  on  a  dish,  bake  it  in  a 
moderate  oven  for  about  an  hour  untU  it  is  a  delicate  cream .  colour.  Take 
it  out  and  plače  on  a  sheet  of  kitchen  paper,  when  cool  roll  it  smooth  with 
a  rolling  pin,  pass  it  through  a  wire  sieve,  and  then  keep  in  a  canister  or 
bottle.     This  may  be  used  for  thickening  meat  teas  and  broths. 

Puddings  made  with  this  form  of  flour  are  more  digestible. 

In  serving  soup  to  an  invaUd  do  not  flll  the  cup  or  basin  too  fulL  A 
thin  slice  of  old  bread,  or  a  piece  of  freBhly  toasted  bread,  or  an  unsweet6ned 
rusk  should  be  served  with  the  soup. 

The  foUowing  recipes  may  be  commended. 

A  glance  at  the  composition  of  each  will  convey  some  idea  of  their 
relative  value  as  nutritive  fluids ;  some  of  them  are  mere  stimulanta 

Very  httle  vegetable  flavouring  is  given  in  the  accompauying  recipes, 
but  if  permissible  eelery  seed,  or  a  mueJin  bag  containing  a  variety  of  vege- 
tables,  may  be  cooked  with  the  beef  tea  and  aftervrards  removed. 

Be^  Tea 

1  Ib.  lean  juicy  beef. 

1  pint  cold  water. 

1  small  teaspoonful  of  salt. 

Method  1.  'Wipe  the  meat  with  a  damp  cloth  and  then  plače  on  a  board, 
and  with  a  sharp  knife  shred  down  as  finely  as  possible.  Keep  back  any 
pieces  of  connective  tissue  and  fat. 

*  Should  ftlwaya  be  made  from  freshl;  killed  meat. 


I 
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rUce  in  a  b&sin  ^tb  salt  ADdwater,  stir  it  well  up,  and  cover  the  l)a3in 
vfith  a  pUte,  and  if  tirne  penuita  let  it  stand  for  half  au  hour.  Thon  pour 
the  contenta  of  the  baain  into  n  clean  Uned  aaucepan,  plače  the  pan  over  a 
b1ow  tire,  and  whiBk  it  weU  until  it  almoet  reacbes  bodbng-point;  do  juit  let 
it  hoil.  Then  draor  the  pan  to  the  aide  of  the  tire,  put  on  the  lid,  and  allow 
tbe  beef  tea  to  ainuner  as  alovljas  poasible  for  about  10  to  15  minutes. 
Strain  through  a  coarae  atrainer,  preBsdng  tbe  meat  as  di7  as  posaiUe  \vith  a 
wooden  ^)oon.     Remove  ali  the  fat  liefare  serving. 

In  caaee  whcTe  it  is  desirable  to  obtain  tbe  maximum  of  estrootiveB  in 
the  tea,  «.«.  to  form  a  Tery  stimolating  beverage, — 

Mtthod  2.  Uso  tbe  same  proportions  of  meat  and  water,  and  prepare  it 
in  tb«  Kawe  way  as  above,  bat  afLenvanU  plai-e  the  meat  tu  a  beef-tea  jar, 
and  cook  8lowlj  in  tbe  oven  for  four  bouis.  1\w  jars  are  strong  stone  jars 
with  a  strong  8orew  lid,  and  can  be  ohtained  from  Bali  and  Company, 
Kdinburgb.    1'hej'  are  made  in  varioua  sizea. 

Caution. — After  making  beef  tea  in  tlita  wa7  the  jar  must  not  be  opened 
notil  the  contenta  are  cold.  If  opened  bcfore  it  is  oold  the  steam  rushea  up 
and  is  verv  apt  to  scald  the  cooks  face  and  onna. 

If  preferred,  chickeii,  mutton  and  real,  or  veal  tea  can  be  made  in  a 
similar  manner.  In  making  chicken  tfei.  the  legs  and  dark  parts  of  the  fowl 
can  bo  uaod  for  soup  whilc  the  white  portions  can  be  aerved  in  some  other 
wa7.  The  hllet  of  veal  is  the  best  portion  to  order.  lu  tbe  mutton  and 
real  tea,  equal  parte  of  the  two  meata  are  naed  ;  tbia  gives  a  verj  delicate 
,         flavour,  and  is  mucb  appreciated  by  many  invalida. 

^^^^^  Thiek  Bt^  T  ta 

^^^^^^^fc  \  pint  of  mode  beef  tea. 

^^^^^^r  1  yoUt  of  egg. 

^^T  1  teupooorul  GrOult'8  tapioak 

^H         Warm  the  beef  tea  and  sprinkle  in  tbe  tapioca,  stirring  aH  the  tirne. 
^1         Let  it  simrner  alovl^  by  tbe  side  of  the  fire  for  aljout  ten  minutes  uotil 

tbe  tapioca  tums  quit«  clear. 

Beat  up  the  yolk  of  an  egg  in  a  baaln  or  cup  witb  a  fork,  potu-  the  beef 

tea  gTaduBily  over  it,  stirring  ali  the  time,  and  it  ia  ready  for  serving. 

\  pint  of  miu]p  l«^f  t«a. 
1  teaspoonful  of  airoirroot. 
1  tableipoooful  cold  water. 

Mix  the  arrowroot  and  water  in  a  small  basin  nntil  quit«  smootb.  Tlien 
add  it  to  beef  tea  tlmt  is  beiug  vvarmed  lu  a  pan,  atir  well  for  a  fevv  minutes 
to  prevent  it  beuoming  lumpy.     Then  simrner  Hlowly  for  ten  minutes. 

Bctf.Tea  Grud 

1  Ublespoonful  fine  ostnunl       I      1  rUI  l)e0f  tea. 
1  gill  cold  water.  |      Holu 

Make  the  gniel  with  oatmeal  and  wat<>r  or  milk  as  above. 

Vben  oooked  odd  to  it  the  beef  tea,  stir  until  <iuite  hot,  but  do  not  bodi 

Seiaoa  to  taste  and  aerve  hot. 

J  pint  of  ^ood  beef  tea. 
Ib.  lean  ]uicy  me&L 

Warm  iu  a  pan  tbe  bt-ef  toa  ihat  is  alr6ady  made. 

Wipe  and  slired  vory  fmely  \  IK  of  meat,  pound  it  well,  and  rub  it 
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tbrough  a  £ne  wire  sieve,  Tako  a  cup  and  make  it  thoroughlj  bot,  into  the 
cup  put  tho  pouudcd  moat,  pour  the  hot  beof  tea  on  to  it,  atir  it  well  up, 
and  uerve  at  ouce. 

Btf^  JUsseTice. — One  pound  of  meat  will  make  one  giU  of  eseence. 

Prepare  meat  as  in  last  recipe  ehredding  it  down,  very  finelj. 

Plocc  in  a  jar  with  a  pinoh  of  ealt,  cover  with  a  Btroug  piccti  of  greased* 
kitcheu  paper. 

V]a.v.ti  the  jar  in  a  Baiicepan  cnntaining  Buffieient  cold  water  to  rcaohi 
fully  half  way  up  tho  jar,  and  lot  it  BteJim  Blowly  for  four  to  five  houra. 

\Vhen  ready,  atrain  tlirough  a  tlno  atrainer  and  press  tlio  meat  woU  with 
the  btick  of  a  woodeu  spoan  to  extract  ali  the  juice-  This  liquid  is  thua 
pure  |j«ef  juice, 

When  cold  this  is  in  tho  form  of  a  jelly. 

Meat  Jiikts.—lihis  variety  of  food  differs  greatly  in  nutritive  value 
from  thoso  citracts  previouslj  mcntioncd.  The  meat  juice  is  extracted 
without  any  heal,  aud  thus  a  large  portiau  of  the  albuuiiu  i«  present. 
Bnuid's,  VaIeiiline'B,  and  Wyetb'8  meat  juices  are  ali  escelleut  prepamtions, 
and  are  to  most  people  vcry  palatablu. 

Enw  meat  juice  can  be  prepared  in  the  follawing  manner;  its  g 
drawback  is  its  dectdedly  objectionuhle  appearance,  wbiob  can  be  parti 
overoome  by  semng  in  a  red  glasa  or  a  cup. 

f)b.  be«t  rump  steak. 
pint  cold  wttter. 
*inch  of  salt  or  sugar  to  taste. 

Preimre  the  meat  in  the  siime  wuy  as  for  Bcef  Purue.  Plaee  the  shredded 
meat  in  a  basiu  TCith  water  and  the  salt,  Stir  it  well  with  a  fork,  cover 
with  a  plate,  and  let  it  stand  |  hour,  Btirring  occa8ionally.  Tho  liquid  wiU 
theu  be  a  bri^ht  red  colour.  Struin  tbrough  a  fine  strainer,  preasing  the 
meat  witli  the  back  of  a  vrooden  spoon. 

This  ehould  only  be  mode  in  very  small  quantitie8,  as  it  very  Booni 
becoraes  raneid. 

A  reoent  patent  prcparation  prepared  by  Brand,  and  termed  "Fever  Food," 
ia  most  nutritive ;  it  cousista  of  usaenco  of  beef,  c^gs,  cream.  In  api>earance 
it  resemblea  custard,  and  bas  a  very  agreeable  flavour  vrhich  ia  quite  distinct 
from  the  meaty  flavours  of  the  beef  juices  and  estracte. 

Milk  is  tho  staplc  food  in  fcbhlo  statc.  If  badiy  borno  it  may  be  takoa 
aa  whey  or  diluted  \vith  Seltzer,  soda,  or  potash  water.  The  fat  present  in 
the  milk  is  most  useful,  and  this  mcthod  oradniinistration  of  fat  is  pract>cally 
the  only  one  available,  as  such  patients  have  usuaUy  a  marked  intolerance 
of  other  forma  of  fat.  In  cafios  with  intostinul  weiikrLCS8.  e.ff.  typhaid  fever 
and  the  like,  the  milk  niust  be  preveuted  formiug  too  hard  aud  tough  a 
curd,  aud  the  meastires  suggested  to  remedy  this  almuld  be  carried  oat 
(page  462). 

DlffT  DUaiNG  CONVALESCENCK 

Ab  the  digestive  tract  is  more  or  less  involved  in  ali  caees  of  ftoat 
illnesB,  convaleacents  may  ali  be  regarded  a3  dyspeptic3  for  the  tirno  beii^.| 
ThuB  at  tirst  grcat  carc  must  be  taken  both  in  quautity  and  the  qualit3 
of  the  food. 

Hovever,  the  digeative  <«p}Mnty  of  convalest^pnts  varies,     Thcre  is,  ft 
instance,  the  healthy  vciung  adult  recovering  from  some  sharp  attack  of  an 
infectious  fever,  in  whom  the  digestive  orgons  are  only   weakeiied,  not 


orgauically  aHeoted.    Hia  couvalesoeuce  ia  rapid;    he  ia  soou  capable  of 
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id  digesting  everjthiDg,  and  in  thie  class  of  čase  there  is  do  ueccaait^ 
id  tcuipt  the  appetite.  Ttie  tbod  con  be  simplj-  preparcd,  thc  danger 
is  that  tliu  patient  will  overeaL  Oii  the  othor  haiid,  wo  iiiaj  have  a  delicate 
child  recovering  from  Bcarlulina  eomplicated  hy  nephritis.  Here  it  would 
be  absolutely  WTODg  if  we  did  not  limit  the  qnaDtit7,  and  give  verr  Btriot 
injunctioDB  as  to  the  qualilj  of  the  food. 

After  t7i)hoid  fever,  wheQ  convalesconce  is  thoroughly  estabUshed, 
aoj  masa  of  undigeattid  foml,  e.g.  jMtaUies,  or  a  piece  of  untnasticated  meat, 
may  be  the  cauae  of  a  relapse  by  setting  up  irritation  in  some  reoentlj 
ulceruted  |iatch. 

At  firat,  in  ali  cases,  a  continuance  of  tbe  fever  diet,  of  milk  and 
potaah,  beef  tea.  or  meat  iufuaions,  and  acid  drinka,  ia  indicated  This  diel 
can  be  gradually  ezteuded  to  iiiclude  aaaUy  digeatible  starches,  either  in 
the  form  of  some  preparod  invalid  food  (p.  468),  or  as  a  home-made  grud, 
to  whieh  bos  bc-eu  addcd  malt  infuaion. 

The  two  foUuwiug  rt-cipea  are  uaeful  for  gruels : — 

Oatmml  Grud 

1  tnblespoonful  fino  oatuieal. 
i  pint  oold  wttter. 
Salt  or  Bugar. 

Put  the  oatmeol  into  a  clean  baain,  and  pour  the  water  over  it  Cover 
tbe  basin  and  lot  it  atand  for  at  least  balf  an  hoiir,  slirring  oocaaionally. 
Then  atrain  tbe  liquid  off  into  a  smaU  linod  eauc^i-pau,  and  pre&s  the  oat- 
meol as  dry  oa  poaoible.  Stir  over  the  tire  uulU  boiling,  and  let  it  buil  from 
five  to  se^'eu  miuutea.  The  thickneaa  of  the  griiel  is  very  much  a  matter 
of  taste,  if  too  thick  add  more  water,  or  if  too  thiu  use  more  oatmeal 

Seaeon  witb  aalt  and  sugar ;  vvine  or  brandy  may  be  added  if  required. 

Milk  Grud 

1  tAblespoonfnl  fine  OAtmeAl. 

L  pint  milk. 
lit  or  8ugar. 

Mode  in  the  same  waj  as  last  recipe,  only  milk  is  used  instead  of  water. 

Barlfy  Mml  Grud 


1  dcs»crt«pooufal  barley  meal. 
\  piut  uaSk. 


A  Rmall  pieoe  of  buttor. 
Sugar  ur  aalt. 


Mix  the  milk  Tery  gradually  w)th  the  meal,  Biirring  tintil  quite  smooth. 
Tuke  a  small  lined  saucepon,  rinae  out  with  cold  watcr,  and  pour  the  barley 
and  milk  into  it. 

Stir  couBtantly  over  the  fire  until  boiling,  and  let  it  boli  about  six 
minutes;  seoaon  to  taste,  and  aervo  very  hot.  This  is  better  eaten  with  a 
Uttle  cream.  The  thickneas  can  be  regulated  as  in  oatmeal  graeL  Tbia 
can  l>e  made  into  a  very  good  drink  by  making  a  thick  gruel  with  water, 
tben  ihioning  it  dowu  with  port  wine ;  beat  thorouglily,  but  do  not  boil 
again. 

Aa  the  oonditions  of  the  digetitive  troct  improves  the  dcsire  for  food 
inoreosos.  and  this  must,  to  begin  nrith,  be  met  by  Riving  mUk  puddinff$, 
and  tffgš  in  the  form  of  drinks,  e.g.  egg  tlip,  eto.  or  as  baked  euttark. 

In  the  follomug  rccipea  for  baked  milk  puddings,  the  eggs  can  be 
omitted  if  desired.     The  presence  of  egga  in  a  pudding  greatly  improves  iU 
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flavour  and  appearance.  but  they  make  it  richer  and  more  difficult  to 
digeBt.  If  the  pudding  is  to  be  made  with  e^s  it  is  alway8  lighter  when 
the  white  of  the  egg  is  beaten  up  separatelj,  as  this  introduces  air  into  the 
pudding  and  causes  it  to  rise. 

Čare  must  be  taken  to  thoroughlj  cook  ali  the  farinaoeous  and  starchj 
elementa  of  the  food.  For  flavouring  the  most  suitable  are  freah.  lemon  rind 
or  juice,  grated  nutmeg,  ground  cinnamon,  and  easence  of  vanilla. 

Water  Arrovrroot  or  Corn  Flour 

\  oz.  arro'wroQt  or  corn  flour. 

I  pint  cold  water. 

1  teaspoonf  al  of  sugar. 

Fut  the  arrowroot  into  a  small  basin ;  add  to  it  a  tablespoonful  of  cold 
water ;  break  it  with  a  wooden  spoon  until  quite  smooth. 

Then  pour  on  the  rest  of  the  water,  mix  well,  and  pour  into  a  small 
lined  saucepan.  Stir  this  over  the  fire  until  it  boils  and  thickens,  then  let 
it  boil  for  10  minutes  to  thoroughl7  cook  the  arrowroot. 

Sweeten  to  taste  and  serre  in  a  cup  or  small  basin. 

A  little  nutmeg  may  be  grated  on  the  top,  and  wine  or  cream  added  if 
wiBhed. 

Milk  Arroivroot  or  Corn  Flour 

i  oz.  arrowroot  or  corn  flour. 

i  pint  milk. 

I  teaspoonful  of  sugar. 

Make  in  the  same  v&j  as  above,  using  milk  instead  of  water. 

Arrotvroot  or  Corn  Flour  Pudding 

4  oz.  arrowroot.  I  1  egg. 

I  pint  milk.  |  1  teaspoonful  of  sugar. 

Make  in  the  same  waj  as  arrowroot  and  milk,  and  thoroughlj  boil  the 
mixture  for  five  minutes.  Bemove  the  pan  from  the  fire ;  add  the  sugar 
and  any  flavouring. 

Separate  the  yolk  from  the  white ;  add  the  yolk  to  the  arrowroot  when- 
ever  it  has  slightlj  cooled ;  add  a  pinch  of  salt  to  the  white,  and  beat  it  up 
to  a  stiff  froth.  Stir  this  lightly  into  the  mixture  and  pour  into  a  greased 
pie  dish,  wiping  round  the  edges  of  the  diah.  Bake  in  a  moderate  oven 
until  well  risen  and  of  a  niče  light  brown  colour. 

Sprinkle  some  white  sugar  over  it  and  serve  at  once,  as  it  soon  faUs  if 
allowed  to  stand. 

Semolina  or  Oround  Biče  Pudding 

I  oz.  semolina  or  ground  rice.  1      1  egg. 

I  pint  milk.  |      1  teaspoonful  of  sugar. 

Fut  the  grain  into  a  small  lined  saucepan  and  the  milk  with  it.  Stir 
these  over  the  fire  with  a  wooden  spoon  until  boiling,  and  boil  for  a  few 
minutes  until  the  semolina  swells  and  thickens.  Bemove  the  pan  from  the 
fire  ;  add  the  sugar  and  seasoning,  and  when  it  has  cooled  mix  the  yolk  of 
the  egg  well  into  it. 

Beat  up  the  white  on  a  plate  with  a  knife  to  a  stiff  froth  and  mix 
thoroughly;  pour  the  misture  into  a  pie  dish  and  bake  for  10  minutes; 
sprinkle  with  sugar  and  serve  at  once. 
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1  oz.  vliole  lice. 
^  pint  milk. 


Biče  Pudding 

I         1  te&spoonful  of  sugar. 
I         lef 
FUTonring  if  vishc 


leu. 


'VVoU  waBb  tbe  noe  in  sevoral  water8 ;  put  it  iuto  a  liDed  saucepau  with 
oold  wat«r  to  corer  it ;  bring  it  tu  the  boU  and  ^Mur  tbe  water  otf.  This 
helps  to  burat  the  rice  more  quickly. 

Then  pour  in  the  milk  and  let  the  rice  Mnimor  hy  the  fire  until 
thorouKhly  cooked,  Ihen  add  the  yolk  of  the  e^  and  tbe  wbite  as  dcscribed 
in  the  laal  recii>e,  and  boke  ia  a  well-greafied  pie-dtsli. 

Tapioca  and  Sago  Pudding 


I  oz.  t&pioca  or  sago. 
I  pint  cotd  milk. 


Flavouring. 


I  egg. 

I  teatipooaful  of  sugar. 


If  smnll  oruahed  tapiooa  or  small  sago  make  aa  in  eemolina  puddiug. 

If  not,  lullou*  ihe  directiona — 

Lot  tho  tapiooa  aoak  about  an  hour  in  a  basln  coTorcd  witb  milk. 

KinBti  out  a  small  lined  sauccpun,  turn  tho  tapioca  aud  milk  into  it,  and 
Btir  over  tlie  tire  udUI  it  eomes  tu  the  boiL  Then  aimmer  slowlj  until  it 
tums  clear,  stirring  every  now  and  then  for  about  20  to  30  minutes. 

If  it  heoomee  too  thick  while  oooking  add  a  little  moro  milk.  Then 
finisb  ofT  the  pudding  with  eggs,  otc.  aa  in  Bemobna. 

A  niot*  light  puddiug  cuu  be  made  by  cookiug  the  sago  nr  tapioca  witb 
water  inatead  of  milk,  and  addJng  atevred  fruit  or  claret  or  port  wine  to  it. 

Bak&i  Bread-and-Butter  Pudding 

I  or  S  alicoB  of  thin  bread  and  butter.  I         i  pint  of  milk. 
1  L*gg.  I         I  tcnapoouf  ul  of  sugar. 

A  little  grated  uutizmg. 

Out  aome  bread  and  butter  ratber  thin,  remove  the  crusta,  and  cut  it 
into  pieoes  about  an  inob  8quara  Luy  tbeae  into  a  small  grcased  pio-diah, 
making  tbe  dieb  jiist  about  half  full ;  beat  up  the  egg  iu  u  Hiimll  baain, 
aud  add  tu  it  uutmeg,  eugar,  uud  milk.  Mix  well  togotber  and  i>our  over 
tbe  bread  in  tbe  ple-diah. 

A1Imw  the  pudding  to  staud  about  10  miuutea  until  tbe  bread  geta 
thoroughly  saturated,  then  bake  in  n  nioderate  oven  from  10  to  15  minutes 
nntil  mc^y  browued  oo  tbe  top.     Spriakle  with  sugar. 


Bla'M-mai%gt 


1  gill  of  milk. 
1  gill  of  creani. 


1  os.  sugar. 


(os,  isinglaM. 
tind  I  l^ioo. 


Rinae  out  a  amall  «auc«pau  and  put  into  it  the  milk.  iaingUas,  and  tbinly 
peoled  rind  of  half  a  lomnn.  Let  thiB  Btand  hy  the  flide  of  the  fire  until  the 
iainglaaa  is  dissoivcd  and  the  milk  wt-ll  davoiuvd  with  Ihu  Icmon.  Stir 
occjuiiouully,  but  do  not  let  it  boil. 

Add  Uie  Hugar,  aud  atrain  into  a  baain  to  kcop  l)ack  the  lemon  rind. 
Add  the  oream,  and  atir  occaaionaUy  until  uearly  cold.  ]f  not  stirriMl  the 
milk  and  cream  will  fl^mrato. 

pour  into  a  amull  liuaiu  or  motild  that  haa  boon  rinsed  out  with  oold 
water,  aud  put  naidu  in  a  eool  plače  to  aot.  Turu  out  and  mrve  with  a  little 
red  or  blaok  cumnt  jully. 
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Baked  Custard 


2  yolk8  and  I  wliite  of  ogg. 
I^gillof  milk. 


1  teaspcmnful  of  cugar. 
Flavouring. 


Bcat  up  the  eggs  in  el  bosiu  with  the  augar  aiid  flavouring ;  pour  in  the 
milk  and  mix  agaui ;  strain  tlie  c-ustanl  inUi  a  greaaed  pie-diah.  Stand  the 
pie-diah  in  a  Torkshiro  pudding  tin  with  aome  cold  vrater  round  it 

Bake  in  a  moderate  oven  from  15  to  20  ininutes  until  firm  and  oicolj 
brownod. 

A  ttiin  bUcc  of  sponge  čoke  may  be  placed  on  the  top  of  the  custard 
before  baking. 

Jellies 

Caira-foot  jellj  is  vcry  troublesome  to  make  and  to  clear,  and  is  no 
better  thau  jtilly  inade  from  gebitine. 


JVine  Jelly 


\\  oiL  Freuch  slicot  gelatiue. 

3  gills  cold  water. 

i  gill  Icmon  juice. 

I  gill  sliLTri'  wine. 

1  tablespouiiful  bnuidy. 


3  oz.  loaf  tiUgar. 

Ktiid  of  t  lemon,  cuC 

S  or  3  cLoves. 

1  inch  o£  cumamon  stick. 

Wiiilo  aiid  sbell  of  1  egg. 


(Tlio  proportion  of  golatino  is  Sj  oz.  to  1  quart.} 

Put  ali  the  ingredinnta  into  u  IiumI  Kaue«pan ;  whiak  until  thej  boil ; 
remove  to  the  side  of  the  lire  when  the  scum  begina  to  rise  to  the  top. 
Cover  the  top  of  the  pan  with  a  plato,  and  allow  it  to  stand  tifteen  miuutes. 
Strain  through  a  hot  jeUy  cloth,  run  Ihrou^h  three  or  four  times  till  clear, 
and  wheii  unfj  inould  in  a  aiaildeil  wet  mnuld. 

MnUpped^JeUi/. — Melt  the  jeUy  l>y  atanding  the  basin  containing  it 
in  a  suucepau  of  bat  watcr.  Whcu  dissolvod,  put  into  a  largo  bosin  and 
with  a  ivhi^k  w]up  it  until  it  ia  qtute  cold  and  ahould  becomu  a  firm  froth 
and  i>erfeotly  cold.  By  varying  the  ingredients  in  the  wine  jelly  a  good 
many  different  forma  can  be  obtained,  e.r/. 

Pori  l^ine  J'e^/y.— Take  3  gills  port  wine,  1  giU  water,  and  1  table- 
Bpoonful  of  red  currant  jeUy,  instead  ol"  the  6herry  wiue,  lemon  juice,  and 
the  largn  iimount  of  water. 

Ornnge  and  Leirton  Jdlies  are  made  by  aubstituting  orange  or  lemon 
juice  for  the  wine. 

SOOfJESTBD   DlETARV   FOR   A   CONVALESCKNT 

As  it  is  importaut  for  the  practitioner  to  be  ever  ready  witb  suggestions 
as  to  what  iudividual  patients  ma^  {mrtake  of,  the  following  is  a  suggested 
dietary  for  five  dayH.  Doubtlesa  iu  many  caaes  a  more  raptd  return  to 
ordinary  diet  could  bo  made,  whi]e  in  othera  the  changea  would  require  to 
be  more  graduiiUy  eHected.  The  patient  is  suppoeed  to  have  reached  the 
stage  when  he  ia  able  to  digest  milk  puddings  wlicn  taken  in  modcration. 

For  bread  stulTa — tihiu  alices  of  toast,  tho  cruaty  portion  of  a  Vienna 
roll,  Bweetened  and  unsweetened  ruska,  toaaLed  Bponge  iinger  biscuits,  rice 
biscuit3,  and  plain  biacnits  may  bo  rocnmmendcd. 

As  the  patient  advances,  egga,  fish,  evceetbreads,  chicken,  smaU  birds, 
rabbit,  gamc,  lblIow  ono  onother.  Then  come  mince,  beef  quenellea,  cye  of 
a  tender  niutton  uhop,  a  tender  alice  from  a  joiat  or  ateak.  Tlie  |tatient 
should  alway8  be  reminded  of  the  necje3Bity  of  eating  8lowly  and  maat^cating 
weU.     Vegetublea  must  be  cautiously  allowed  at  firat. 

Ali  mcala  ahould  bc  vcry  simple. 
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Ut  Day 

7  A.iiL—1/  awake  tarly.-~A  sniall  cup  of  £re!shly-ma(ie  tca  with  cream,  and 

smAlI  half  slioe  toiist. 
fi.30    „      Brtrikfitat . — Saucerfut  of  oatnieal  gruel  with  oream,  and  a  little  piece 

of  VieniiA  roll — erusty  part. 
11.30    „       A  teacupful  of  beef  tea  unihiokennd,  eitber  hot  or  oold. 
1        r.lL — Steamed  vrhiting  ;  KnLf  alice  of  bread. 
Semoliiiu  »r  gruund  rioe  pudding. 

4  „       Vo\mA\.  and  uiilk  vitli  ricu  liiscuit  or  sponge  calcc. 

A  little  fruit 
e.30    „       Uenger'«  food  in  any  forui  (sec  p.  469). 
9         „       Some  variety  of  meut  tea  or  infusion. 

2»trf  Day 

8  A-M.— iJftucerfuJ  of  hominy  porridge  or  bftrlcy  meal  grud,  etc. 

A  stnall  rup  of  tea,  Utast-,  aud  a  verv  httle  butter. 
ll.M    „       A  t«acup  of  chicken  tea  or  a  Uttlc  tniit. 
1.90  P.H.— Baked  or  stnamed  fiflh,  p.  482. 
Spinach. 
Blaoc-mange. 

Potash  and milk,  or  a  smaU  cup  of  fresh  t«a,  bread  and  batter,  and 
KDonge  cafce. 
1.90    „       lavalid  tood,  or  peptonised  cocoa  and  milk. 

9  ^      Soana  Tariety  of  meat  infusion. 

3n/Z)ay 

5  JLH.— A  Hghtly  boiled  egg. 
A  small  eup  of  t«a. 

11.30    M       A  tencup  of  soup,  ur  a  Ultle  fruit  and  a  drink  of  milk  and  potaali. 
1.30  P.IC.— Rabbit.    CKickon,  roost— 2  sHcos  from  breaat.    Pigcou,  aerved  with 
brcad  sauco. 
A  ftmalt  helping  of  vegetable  (not  potstoX 
(Stewed  vegetablo  marrow.) 

Pnddinff.    AppIeA  cooked  and  wat«r  sago,  eat«n  vitli  creua 
4         „       A  Ktnallcup  of  t«a,  bread  and  butter,  and  biscait, 
6.30    „       Invalid  food. 
9        „      Some  variety  of  soup. 

Ath  Dati 

B      A.1L — A  piece  of  boiled  or  steamed  hoddock,  whiting,  or  šolo. 

Tea,  bread  or  toast  and  bulter. 
n        „       Boap  or  egg  drink. 
1^  PJL— Swcetbre«d  or  tripe. 

VogotJibl(>.    .Stewed  tomato  (do  not  eat  skintX 

St(tweii  fruit  with  costard. 
4         „       Afternoon  tea  (avoiding  rioli  cskea  and  poatrj). 

6  „       Poachcd  egg  on  toaat  or  spinacb. 
Milk  and  potaah. 
Cup  of  map. 

fi/A  Day 

6      A.IL — A  few  rolU  of  vrell-fried  streak;  faacon. 

Toast  and  tea. 
IIJIO    „       Egg  tltp,  or  soup,  or  milk  and  potasti. 

Fruit. 
1.30  P.M.— A  nmall  sUce  of  tondor  roait  muttOD.  or  che  eye  of  a  tender  multon. 
chop. 

Vegetaole. 

JeTlj. 

AfifniDon  tea  (avoiding  ricb  cakca  and  paHtry}. 
8^    H       Kiah. 

Milk  pudiling. 

Cup  of  MU  p. 

Fi*h. — Whiting,  haddotdc,  šole,  are  tbn  inoet  oanil;  digeeted  Bsh,  aad 
M  luch  abould  come  Ent  in  ibe  dietary,     Tliej  con  be  stMmed  uid  aerved 
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withouc  any  eance,  or  ateweil  in  a  little  milk  and  Bcrved  with  a  white  sauce,' 
Nothiug  is  nicer  Ibr  an  invalid  thau  a  reaUy  well-fried  fiUet  of  aole  or  emnU. 
\vhiUng,  with  a  alice  of  lemon  to  8qtieeze  over  it. 

Steamed  Fish. — Tliis  is  the  UghtuBt  and  simpleel  mode  of  cooking  lisb 
for  an  invalid. 

1  fillet«!  Imddock,  whiting,  or  aole. 
A  small  piecB  of  butter. 
A  pinch  oi  isalt  and  whit«  pepper. 
A  Hqaeeze  of  Ituiion  juit-e. 

Cnt  the  £llets  of  fish  into  neat-sized  pieces ;  grease  a  soup  platc  or  mufiii 
diah  with  a  little  butter,  and  pliice  the  pieces  of  fish  on  this. 

Spriiikle  \vith  u  little  sult  and  white  pepj^er  if  it  is  aUowed,  and  8queeze 
over  aome  lemon  jnice,  whit;h  helps  lo  ke«p  the  fiisli  firm  <ind  white. 

Cover  the  tish  with  a  pie<jc  of  grcaeed  white  paper  and  then  with  a  li< 
or  baain.     lUace  tbis  over  a  pan  half  fuU  of  boiling  water,  secing  tliat  thaj 
plate  fits  wcll  on  the  pan. 

Koep  the  water  in  the  pan  boiling  so  that  there  niay  bo  plenty  of  st 
and  cook  from  twenty  to  tbirtj"  minutes,  until  the  fiah  loses  ita  clear,  trans-] 
parcnt  upiHiarancti  and  looks  qiiite  wljite. 

Tf  the  pieces  are  thick  it  is  better  to  tum  them  while  cooking.  The 
liquid  that  is  on  the  plate  when  the  fish  is  cooked  is  thejuice  from  the  fiah, 
aud  ahould  be  aerved  with  it.  Seno  tho  Hsh  witha  littlo  plaincold  butt«r, 
and  a  piece  of  plain  bread  or  toast. 


Stcwed  Fish 


1  fiUet«d  fish,  wKiting,  haddock, 

fiole,  plait-o. 
1  tablaapoonful  breod  crumbs. 
^  gill  cold  water. 


1  KI II  milk. 

i  OZ.  butttir. 

1  teaspoonful  chopx>ed  paT8ley. 

White  pepper. 


Wipe  the  fiah  with  a  damp  cloth  and  cut  it  into  small  neat  pi 
Binse  out  a  lined  saucepan  vrith  \vater,  and  plače  the  piecea  of  Hah  at 
foot 

Sprinkle  over  them  a  little  salt  and  \vhite  pepper,  pour  in  the  milk  and 
water ;  put  the  Ud  on  the  i>an,  and  let  the  fish  cook  8lowly  by  the  aide  of 
the  fire  uutil  it  ia  ready,  which  will  be  in  about  tifteeu  minutes.  Do  nofe 
overcook,  or  t!ie  fish  wiU  be  hiird. 

Lift  out  the  pieces  of  fish  on  to  tlie  plate  on  which  they  are  to  be  served 
and  koep  them  hot. 

Add  the  bread  crumbs  and  the  butter  to  the  watcr  aud  milk  in  Lhe  pan. 
Stir  over  the  fire  for  a  few  minutes  until  the  bread  cruniha  swell  and 
thicken  the  Bauce. 

Sprinkle  in  the  par8ley  and  then  pour  thi»  sauce  over  the  fiah. 


I 


Baked  Fish 


i  Ib.  unoooked  fish. 

8  tablespooufuU  bread  crumbs. 

i[  oz.  butter. 


I  e?K. 

^  gi!l  milk. 


T^epper,  anlt,  and  a  little  lemon  juioe. 

Grease  a  small  pie  dish  with  a  little  of  the  butter.  Have  the  fiali  free 
firom  skin  and  bone,  imd  cut  it  into  nejit  pieces. 

Lay  half  of  theae  pieces  at  tho  foot  of  the  pie  diah,  sprinkle  over  them  a 
little  wlute  pepper,  salt^  and  a  .squeeze  of  loraon  jiiice,  and  then  put  on  a 
layer  of  bread  crumba.  Nest,  put  in  the  rest  of  the  fiah,  seasoning,  and 
more  crumba. 
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Beat  up  tho  e^  in  a  small  bnsiii,  Ad<l  the  imlk  to  it,  anil  strain  this 
into  the  pie  dish.  rut  ihe  reat  of  the  Inittur  in  gmall  pieces  on  the  top,  wipe 
round  tho  edges  of  the  pie  <Ush,  and  bake  in  the  oven  until  moely  browD(Kl. 

^(^5. — The  following  recipes  given  for  soups  are  those  in  which  the 
ingrcdients  are  not  too  rich  fur  the  digcstivc  capacity  of  the  convalescenL 
They  furin  a  delightful  changu  ufler  t)ie  mnnot<}ny  uf  tlie  beef  teas  and  ex- 
tracte.    These  recipea  are  very  uselul  for  the  dietarj-  of  tho  aged  (see  p.  490). 

Jiroth — Mutton,  Chicken,  or  Veal 


1  Ib.  neck  or  knuckie  of  mutton  or 

veal,  or  1  cliicken. 
S  pints  cold  water. 


I  dcssertspiHjnfal  of  ricc. 

I  teaspoouful  choppcd  paraley. 

I  teaspoonful  6aiC 


^Vipe  the  meat  well  with  a  damp  cloth.  Cut  iuto  amall  piec«)  and  re- 
move  it  from  the  l»one,  and  take  away  as  much  fat  as  j>uggible.  Pat  meat, 
bones,  water,  and  salt  into  a  clean  lined  pan,  put  on  the  lid,  aud  bring  it 
very  elowly  to  the  boil. 

Kemove  with  an  iron  epoon  ali  the  scum  that  rieee.  Siiumer  8lowly  for 
four  honre,  skimming  wheu  neceaearj-. 

WheD  cold  remove  ali  the  fat.  Return  it  to  a  saucepan  with  the  rice 
weU  wa8he4l.  Alluw  it  to  cook  again  for  twenty  minutes  until  the  rice  ia 
aoft.     Add  the  pare]ey  at  the  last  and  it  is  ready  for  serving. 

Tapioca  (Groult'8)  orarrottToot  may  be  iised  for  thiokening  instead  of  rice. 

Jiice  Soup 

1  pint  of  mutton,  veni,  or  cliicken  brotli. 
t  tableepoonful  of  Tatna  nce. 


Yolk  of  an  eeg. 

>nrul  of 


cream. 


1  tAblecpooi 

Strain  the  broth  and  removu  ali  fat  from  it;  put  it  into  a  clean  eance- 
pan  with  the  rice  well  waahed,  and  boil  until  the  rice  ia  perfectly  eoft. 
Then  rub  ali  throu;ih  a  fine  sieTc,  rinse  out  the  pan,  and  rotnm  the  soup  to  it. 

Beat  up  the  volk  of  egg  and  cream  with  a.  fork,  struin  them  iuto  the  soup 
and  Btir  carefuUy  over  Hm  lire  until  thorouglily  hot,  but  it  must  not  lie 
aUowed  to  boib 

Tapioca  or  sago  may  be  used  instead  of  rice  to  thicken  witb. 

Alfio  three  tomatoes  might  bo  hoiled  with  the  rice,  and  then  rabbed 
tbrough  tho  steve.     This  would  make  tomato  soup. 


Jiabbit  Soup 


1  mbbit, 

Ij  pinl-H  rold  vater. 

ipint  iiiilk. 
oz,  buttor. 
oz.  door. 


A  fev  pieoes  of  pantlev. 
1  htty  feafc 
6  peppercorut. 

^  toupuunfal  of  saJt. 


IWasb  and  clean  the  rabbit  welL     Let  it  lie  in  salt  and  wator  for  half  an 
honr.     Ijft  out,  tlry  it,  and  cut  into  joints.     Cut  the  t1e«h  iuto  small  piocos 
and  cliop  the  bones. 
Tut  ali  theae  into  a  saucepan  with  coM  w*ater,  witb  liaj  leuf.  panley. 
aalt,  aud  peppercoms.     Bring  to  boil  and  skim  well 

Simmer  sIowly  from  five  to  aix  hours ;  then  strain  through  a  fine  aiere. 
Put  the  meat  into  a  mortar ;  pound  it  vroU  «ith  a  littlc  liquid,  aud  rub  it 
throa^h  a  wire  sieve. 

Ktuae  out  the  pan  ;  melt  io  it  tho  butter ;  add  the  flour,  and  mix  till 
amootti.    Then  atld  tho  aieved  meat,  soup,  und  milk.  and  Btu*  until  boiling. 
Boil  for  teu  minuteSL 
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Grame  Soup 

1  bird  (grouse,  pigeon^  woodcock,  partridge),  or  the  remains  of  game. 

^  Ib.  lean  juicy  meat. 

1'^  pints  cold  water. 

i  teaapoonful  arrowroot. 

A  pinch  of  celerj  seed,  pepper,  and  salt. 

■Wipe  the  game  and  meat  with  a  cloth ;  shred  the  meat  as  for  beef  tea ; 
cut  the  game  up  into  neat  pieces.  Put  ali  these  into  a  lined  saucepan, 
with  cold  water  and  Beasoning ;  bring  sIowly  to  the  boil,  and  skim  thoroughlj*. 
Allow  the  Boup  to  simmer  for  four  hours.  Strain  and  allow  to  cool,  and 
then  remove  the  fat. 

Mix  the  arrowroot  with  cold  water ;  add  this  to  the  Boup.  Boil  for  two 
or  three  minutes,  uutil  the  arrowroot  tums  quite  clear. 


FUh  Soup 


Small  haddock  or  whiting,  or 

piece  of  cod. 
4  oz.  butter. 
I  oz.  flour. 


3  gills  or  1  pint  cold  water. 
1  gill  of  rnilk. 

1  yolk  of  egg  and  ^  gill  of  cream. 
niul 


1  teaspoontul  finely  chopped  parsle^. 

TVash  and  scrape  the  fish  very  clean ;  see  that  there  is  no  black  skin 
lining  the  inside  part.     Eemove  the  ejes. 

Cut  the  fish  acroBB  into  several  pieces,  and  put  them  in  a  lined  saucepan. 

Cover  the  fish  with  cold  water,  and  add  the  salt.  Bring  to  the  boil  ^and 
skim. 

After  the  soup  has  boiled  for  a  few  minutes  lift  out  a  few  niče  little 
pieces  of  fish  free  from  skin  and  bone,  and  reserve  them  for  serving  in  the 
soup  at  the  end. 

Allow  the  rest  to  simmer  8lowly  for  J  to  1  hour.  Then  strain  through 
a  wire  sieve,  and  rub  some  of  the  white  pieces  through. 

Einse  out  the  pan  the  soup  was  cooked  in.  Melt  in  it  the  butter ;  add 
the  flour,  and  mix  these  two  smoothlj  together,  being  careful  they  do  not 
brown.     Then  pour  on  the  soup  that  has  beeu  sieved,  and  stir  until  boiling. 

Beat  the  yolk  of  egg  and  cream  and  milk  together  ;  and,  when  the  soup 
is  off  the  boil,  beat  these  ingredients  into  it ;  then  strain  through  a  fine 
strainer,  stirring  ali  the  time.  Do  not  let  the  soup  boil  after  the  yolk  is 
added,  or  it  will  curdle.  The  pieces  of  fish  that  were  reserved  and  the 
chopped  parsley  are  now  added. 

Meats 

Of  this  class  of  food  poultry,  game,  and  rabbits  are  the  most  easily 
digested.  They  can  be  served  in  the  uaual  manner  of  roasting,  boiling,  and 
8tewing.    A  few  extra  methoda  of  preparation  are  here  given. 

Tripe  and  sweetbread8  form  most  escellent  dishes  for  persons  of  weak 
digestion,  and  only  require  to  be  more  thoroughly  known  to  be  in  commou 
use  (see  pp.  485,  486). 

Broiltd  Chicken 

1  small  chicken. 
1  oz.  butter. 
Pepper  and  salt. 

Prepare  a  young  chicken  for  roasting,  split  it  down  the  back,  and  lay  it 
open,  and  take  only  half  at  a  time.  Kub  the  piece  of  chicken  over  with  a 
little  butter  to  keep  the  skin  from  cracking,  and  season  with  pepper  and  salt. 

Grease  the  gridiron  and  make  it  thoroughly  hot.  Lay  the  chicken  on 
it  with  the  cut  side  down  to  begin  with ;  broil  either  on  the  top  or  before 
a  clear  fire  for  about  half  an  hour.     When  cooked  lift  on  to  a  very  hot 
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plate,  and  rub  the  rest  of  the  butter  over  it     Serve  with  roUs  of  baoou 
round  it. 

If  broiliug  an  older  rowl  it  tuusl  1>e  partia1]y  cookcd  tirat  eitber  by 
boiling  or  roiksting. 

Chieken  S^JU 


Rrcost  of  chickeo. 
Creaic,  1  gill. 


Flour,  i  os. 

S**^        ]  to  taste. 
Pepper,    / 


Skin  the  breast  of  the  chickea ;  chop  it  tinelv ;  iiound  weU  in  mortar ; 
melt  the  butter ;  stir  into  the  tlour,  iind  a  tabluspoouful  of  creaui.  Let  it 
como  to  Ihfi  lK)il ;  pour  it  over  the  pounded  chicken  ;  add  seaBoning,  {>onnd 
together,  aiid  rub  through  a  wire  sieve. 

Switch  the  reniaining  cream  tuitil  stiff;  uux  geDtly  with.  otber 
ingredients;  butter  some  cups;  half  fiU  with  mixture:  oover  the  cupa 
with  kitchen  paper,  uud  sel  in  8tewpan  half  fuU  of  boiliug  water.  Steam 
for  fifteen  nunutes.     Serve  vdih  white  sance. 

Tbe  boiling  w&ter  should  uiily  come  hatf-way  up  cups  Vrhile  BteuuuDg. 

Chičken  or  Veal  Panada 

i  Ib.  breast  of  ebicken  or  J  Ib.  tillet  of  ve&l. 
1  temapoonful  cold  water. 
1  tablcspoonful  creont. 
A  pinch  of  sak. 

Wipe  the  meat  and  cut  it  into  small  pieoes,  firee  it  from  fat  and  skin. 
Put  into  a  cup  with  a  piiich  of  salt  or  cold  wnter.  Tie  over  it  a  greased 
white  paper.  aud  sleaiu  blowly  for  i  to  H  houra.  Thcn  lift  it  out,  plače  the 
ooDteutB  of  the  uup  into  a  mortar;  pound  veli  and  rub  through  the  sieve. 

Put  the  aievod  niixturo  into  a  pan,  odd  the  cream,  and  heat  thoronghly. 
This  may  bc  eerved  on  a  piece  of  toost  or  even  takeu  cold. 

Rtgout  of  Fousl  or  Bahbit 

Take  the  wing8  and  brcaat  of  a  fowl  or  the  back  and  lega  of  a  rabbit; 
8oak  iu  hot  vratcr  for  tive  miuutes,  theo  put  into  a  jar  \vith  ealt  and  mace 
or  peppereorna. 

Cover  with  milk ;  cover  the  jar  clrtsely,  eet  in  au  oven.  and  bake  for 
three  houra.  Take  out  the  meat  Pour  the  iiiilk  into  a  Inein  to  oool,  ao 
that  the  fat  may  be  eaaily  removed.  Wami  in  a  cup  aet  in  hot  WBter  vrhen 
required,  or  wariu  a  littlu  uf  the  meat  iu  Ihe  milk.  aud  serve  wilh  thiu 
toast  or  water  biacuit«. 

Tripf.  MfOiod*  of  Prfparinff. — The  best  varietiee  of  tripe  are  thoee 
knoKit  oa  tlie  "  bUnket "  (because  it  bos  a  folded  appearance),  the  daik 
variety  known  as  the  "  monk^s  bood," — theae  ara  best  for  invalida  on 
account  of  being  more  tender.  The  other  sorta  are  knowu  as  the  "book" 
and  the  "  honeycxnnb." 

If  iripe  is  properly  proparcd  it  ia  a  most  deUcately  flavoured  and  oaa)y 
digeattfd  articlu  of  focid,  and  ehould  )«  in  much  more  constant  use  than  it  is 
ut  present.  It  retjuires,  however,  very  carefuj  cleaoiug  and  boiling.  In 
ScotUnd  we  are  unable  to  buy  prepared  tripe  at  the  butchers,  m  it  is 
zieoee8ary  to  ondentand  the  wboIe  process.  Tripe  sold  in  Kngland  hos 
generaUy  bad  a  preUminarr  l>oiling, 

Fir^t  u-aflh  iiiid  sorub  in  M-veml  wat«n  And  scrape  it  with  a  knife, 
pultmg  awny  any  pit!tx4  itf  fat  from  iU 

Cut  it  into  }»ecei}  and  put  it  into  a  cleon  aauoepan  vrith  cx>ld  wat«r  to 
oover  it,  and  bring  it  to  the  boil     Thia  is  called  bluiching,  and  in  ropoit«! 
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until  the  Wrtler  in  which  the  tripe  is  boiled  loses  ali  its  hea\-y  smeli.  Tliis 
inay  rw|uirti  binng  dane  l'our  ar  (ive  times.  Then  rinse  the  »lucepan  wel! ; 
put  in  the  tripe  \nth  cold  water  to  cover  it,  bring  to  the  boil,  »nd  cook 
sio\dy  for  len  to  twelve  hours.  If  cooked  too  quickly  the  tripe  will  get 
hord.  When  suBicientIj'  oooked  it  ought  to  be  so  tender  that  it  w*ill  puU 
eaBily  to  pieces  wlien  you  trj-  il  witli  Uie  fingere.  Pour  it  oul  iiito  a  bosia 
and  cover  it  with  the  liqiior  in  which  it  vas  cooked.  Thi«  preventa  it 
becoming  hard  and  dry.     It  cau  then  be  made  up  in  any  \voy  you  wish. 

The  water  in  which  tripe  ia  hoilod  »hoiild  never  bc  thro\vn  a\vay,  as  it 
coutAius  a  certaiu  auiouut  of  nouriahmeut.  It  m  aometimes  served  as  an 
invalid  jelly. 

The  tripe  can  now  be  Btewed  in  various  sauces  for  fifteen  minute«. 

1.  Tripe  8tcwed  in  \vhite  aauce  and  omona,  and  served  with  sippets  of 
toast. 

2.  Tripe  sLesved  in  a  thick  toinato  Hauce  and  Berved  with  little  rolls  of 
bacon  and  i:Toquette8  of  fried  bread, 

3.  TripR  heated  in  a  good  curry  sauce  and  seiTed  vrith  a  horder  of  rice. 

4.  Scallojied  7'ripe. — ^L«y  a  layer  of  prepared  tripe  in  a  huLlen^d  tire- 
ptoof  china  dieh,  then  a  layer  of  chopped  mushrooras  and  seaaoning  such  aa 
peppcr  and  salt.  Add  a  gill  of  brown  stock,  and  on  the  top  sprinkle  bread 
crumba  with  little  piecea  of  buttur.  Tlace  iu  ovtiu  to  get  thoroughly  hot 
and  brDwn. 

5.  £(tJce4  Tripe. — Grease  out  a  small  pie  dish,  and  put  the  tripe  with 
thin  8quare  pieces  of  bread  and  butter  into  thie  in  altcmate  layer3.  The  last 
layer  should  be  bread  with  the  buttered  aide  up. 

Beat  up  an  egg  iu  u  baHin  until  it  i»  fraL]iy,  atld  it  to  half  a  gill  of  tripe 
liquor,  and  &eaHi:>n  with  pepi>er  and  Ralt,  Strain  thia  into  the  pie  dish  and 
then  wipe  round  the  edge  of  the  dish  with  a  cloth. 

Let  the  mixture  staud  for  teu  miuutes  until  the  bread  get3  thoroughly 
goaked. 

Bake  in  a  inoderate  oven  for  about  fifteen  minutes  until  nicely  browned. 
Serve  hot. 

&io€Hbrmd4.  —  Thia  ia  another  articlo  of  food  that  must  be  nicely 
prepared,  or  it  is  quite  diagusting.  The  dii}ieulty  ia  to  clear  oB*  ali  the 
connective  tiaaue  and  fat  from  liRtween  the  Inhules. 

Soak  the  8weetbread  in  cold  water  for  one  to  two  hours.  Tlien  put  it 
into  a  saucepan  \vith  cold  water  to  cover  it.  Bring  to  the  boil  and  let  it 
boil  for  five  minutes.  Then  lift  it  out  iuto  a  basiu  of  clean  cold  water  to 
cool  it.  This  prBBervea  the  colour  of  the  sweetbread.  Tlien  with  great  čare 
remore  froni  it  aH  the  fat  and  skin,  pulling  them  off  with  the  iingers.  It 
ia  now  ready  for  CfX"king. 

Braised  Sivediivetuis. — Prepare  tlie  8weetbreads  as  above.  Braise  them. 
foi'  IA  houra — that  is,  plače  the  8weetbreads  unbrokea  into  a  saucepan. 
containing  a  little  onioti,  carrot,  turnip,  celery,  8avoury  herbs  and 
aeaaoning ;  add  a  little  meat  etock,  just  euough  to  cover  the  meat.  cover 
vrith  paiier  and  a  well-fitting  Ud. 

Al  the  eud  of  the  tiuie  take  them  out,  brown  in  the  oven,  and  serve 
on  a  piec*i  of  fried  toast,  or  a  bed  of  raashed  potatoes.  Pour  a  good  sauca 
round  them,  such  as  sauce  Italienne. 


ScLuce  Italienne. 


1  oz.  flour. 
1  oz.  butter. 
1  bay  leaf. 


Pei)p«r  and  sol  t 


Onion  aiid  aprin^  paralej. 

I  gill  sherrj'. 

^  pint  seoond  stock. 
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Melt  the  butter,  fry  tho  herbs  and  onions  and  flour  a  good  brown 
colour.  Add  the  ah«rry  aud  aUow  it  to  cook  a  few  minutea,  add  ihc  etock 
when  boiling  and  allow  to  aimmer  for  »o  hour.  SLniiu  the  sauoe  beforo 
pouring  loiind  the  8weetbreads. 


Stew(d  Sw€€tbTtads 


I  heort  swoetbrt»uL 
1  giU  of  vrhite  stock. 


AVhite  popper  and  salt 


I  teospoouf  al  arrovroot. 
1  tAbleepoonful  cream. 


Break  the  prepared  svreetbread  into  emall  pieces  of  equal  aize,  put  thera 
into  a  small  lined  6te\rpan  with  the  stock,  put  on  the  Ud,  and  aUow  it  to 
simmer  verj  Blowly  uatil  tender. 

When  eooked  lifl  the  pieces  of  swi-etbrcad  out,  plače  them  on  a  ueat 
Hquare  of  Umst  on  a  hot  dinti,  and  keep  them  warm. 

Break  the  arrowToot  in  a  small  basin  with  a  little  cold  water,  and  add 
it  to  the  stock  in  the  pan.  Stir  over  the  tire  until  boiling.  and  boil  for 
five  minutea  so  as  to  cook  the  arrowroot. 

Add  cream  and  season  to  tast«.  Pour  the  sance  over  the  Bweetbread, 
and  eervo  verj  hot 

Lamha'  Hu-eotliivada  are  very  delicate,  and  ean  be  eooked  in  thia  way. 

See  aW  recipe  iu  diabetic  feeding,  p.  500,  for  8we6tbread8  and  tomatoee. 


i  Ib.  best  rump  steak. 
{  pint  ouUl  waU}r. 


Mineed  £t^ 


PepiKrand  »alt 
Sippets  of  ttiaBt 


Choose  the  beef  and  select  a  ntce  juicy  piece. 

Either  get  the  bntcher  to  mince  it,  or  after  remonng  ali  fat  and 
oonnective  tiasue  put  it  through  the  minciug  uiachino. 

Kever  buy  mince  from  the  shop  for  an  invalid,  there  ia  alway8  too 
much  fat  in  it. 

Tako  a  small  lined  atewpan;  put  the  minced  beef  into  it  with  half 
the  water  and  the  seasouiug. 

Put  the  pan  on  the  atove  and  pound  the  meat  wo11  until  it  loeea  ita 
raw  apitearuioe. 

Then  add  the  rest  of  the  wat«r,  aimmer  gontly  by  the  firo  for  twenty 
miuutes.  Do  uot  aUow  the  meat  to  cook  too  quickly  or  it  bt-cumea  hard. 
Kemove  anj  grease  that  taa.j  rise  on  it,  and  aerve  very  hot. 

Garnish  the  dish  with  some  neat  sippets  of  toaated  bread. 

Mad  Juiee  Mlnte 

I  Ib.  l)«st  nimpsteak. 
I  itmaU  piece  uf  butter. 
Fepper  aud  udt. 

Take  the  meat  and  rub  through  the  hair  sieve  until  ali  the  red  juicy 
part  has  gone  through,  scrape  the  bottom  of  the  sieve. 

Molt  a  vcry  small  piece  of  butter  in  a  smoli  frying>pan,  to«  the  meat 
juioe  in  it  for  ihree  or  four  iiiinutos  uutil  it  \mtm  its  red  colour  KUvour 
aod  serve  wiLh  toast.  Thia  looka  just  like  minoe,  but  as  uone  uf  tlie  tibre 
is  present  it  is  veij  digestiblo.  This  muat  juice  minoe  cau  be  made  moro 
eaaily  digestible  by  omitting  the  butior,  and  adopting  the  foUowiQg  method : — 
Tftke  the  8cra{)ed  juio^  and  add  a  tabk-Hi>oouful  of  beef  toa  or  simpu  stock.  and 
Htir  in  an  irou  |>aa  for  thrue  or  fuur  uunutea,  whHn  the  juice  granulat«.  If 
an  enamel  jmu  is  used  the  meat  hos  a  rery  un&ppetising  appeamnoe. 
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Betf  OuenelUi 

tlb.  beef  stcok.  I  Salt  and  pepper  to  tasta 

read  crumbs.  |  1  egg. 

2  tablespoonfuls  stock. 

PoimcI  the  beefateak,  half  a  teacupful  of  bread  crunibB,  salt  and  pepper, 
e^  and  Btock,  weU  in  a  mortar,  nib  throngh  aieve.  shnpe  with  tablespoone, 
and  poach  in  8baUow  pan  for  ten  minutes  in  boiling  water. 

Scrve  witb  sippeta  of  toast  and  pour  a  gr&vj  made  of  thickened  beef 
taa  rouud  the  queueIleB. 

Vbgetablks 

As  the  nutritive  value  and  digestibi]ity  of  vegetablee  dcpond  largel^on 
their  careful  preparation,  a  shorl  accouut  of  the  besi  luetJiodB  of  preparing 
man}'  of  them  is  bere  given  :— 

Spinac/i. — One  of  the  most  eaaily  dipested  vegptables  if  properly  cooked. 

llbe  preliinmary  ([itliculty  iii  t)ion.tugh)y  cleaning  spinach  nm)  tlie  removing  of 
tbo  tough  stalks  are  tliu  lwo  importatit  point«)  la  tlie  pn;paratiuii  of  spinach.  It 
alao  reduoaBenortiir>UHly  in  cooking,  and  I  Ib.  ^ilt  malce  a  very  ftuialt  difih. 

Double  the  leavcj;  len^hways  aiid  strip  off  the  stalks.  Then  vash  tlie  spinach 
thori)ugli3y  in  »everal  watcrs  until  ali  tli«  grit  is  removed. 

Handle  it  oa  Ughtly  as  posaible,  as  tcucliing  it  too  much  causea  the  leaves  to 
loee  their  crispneas. 

Put  it  into  a  saucepan  witliout  anv  wntt'r  cxcept  that  which  adheros  to  tho 
leave«  ;  spriiikic  it  witli  &ah  and  put  tlie  lid  on  tho  pan. 

•Spiiiath  is  the  oolv  green  v«gi?tji.l>Ie  \vhich  is  co<ikcd  with  the  lid  on  the  pan. 
as  no  water  is  nsed.  WerR  the  lin  oH'  the  ppinach  niight  burn  irom  the  evaporation. 
Cook  until  it  is  nuite  t«ndor  for  Ktirring  with  a  spoon,  twenty  to  thirty  niinutea. 

'VVhen  ready  drain  off  tho  wat«r  in  a  line  wire  sievo  with  a  basin  below.  Then 
remave  the  bosin  and  rub  the  spinach  through  the  sieve  on  to  this ;  scrape  tho 
sieve  well  beneath.  Rotum  tbe  spinach  to  a  saucepan  with  a  sniall  piece  of 
butter,  i}eppt:r,  and  sa\l,  stir  over  tlio  lire  until  thoruugh]y  hot,  add  a  fiqueeze  of 
lemon  juice  or  crenia. 

This  cau  be  eaton  wit}i  siuall  pioceu  of  toast  of  fried  breod. 

If  served  with  a  pooched  egg  on  it^  it  vdU  make  a  uioo  dinner  for  a  delicate 
person. 

Boiled  ie««ci«.— Waflh  a  couple  cif  lettuces  thoroughIy  and  remove  any  di«- 
coloured  leaves,  and  let  them  lie  in  cold  water  fnr  a  aliort  tirne. 

Drain  the  vator  off,  and  put  them  in  a  {mn  of  boiling  water  and  a  litlle  salt. 

Boil  quickly  for  about  twenty  minutes,  -»'hen  tliey  should  be  ijuitc  tender. 
Keep  the  lid  oi  the  pan  util 

Reiuove  any  ueiun  that  riaos. 

WIion  rfady,  dmin  luid  chop  up  tho  leaves  on  a  board. 

Hoturn  to  the  saueepan  witEi  a  sniall  pteco  of  butter,  pepper,  and  more  salt  if 
required. 

T^c-n-m/oM.— These  have  njont  Havour  when  bakeri,  but  can  be  boiled  or  stoved. 

Wi[w  them  first  and  remove  tlio  staiks. 

Put  them  on  a  greased  baking-tin  or  lire-prtKif  dish,  a  little  pepper  and  salt,  and 
cover  vith  n  piece  of  greased  kitchen  paper.  Hake  for  ten  minutes  until  they  fe«l 
soft.    Lift  on  to  a  clean  hot  dish  and  8«rve. 

Sttitnud  As/Kinti/its. — Trirn   the  aaparagus,  and  st«am  by   putting  it   in  a 

t'am  pot  nearly  fill>(Hl  with  boiling  water,  placed  iu  a  largo  aaucopan  half  full  oC 
joiling  water  and  li^htly  covored. 

The  asparagus  wJI  take  neftrly  an  buur  to  cook  in  thia  manner. 

Serve  with  a  eaiice  marle  of  l  oz,  of  melted  butter,  I  tAblos|xionfu]  of  cream,  the 
yollc  of  an  egg,  and  5  drop«  of  lemon  juioo.  Stir  in  mixture  for  a  few  minutes  over 
the  fire  until  thoroughly  warrae4l. 

Cfleri/,  .Sra-Kaff,  and  i/oung  Lfl-g. — For  celery,  choose  it  when  fresh  and 
crisp,  remove  the  coarse  outside  leavea  as  tliey  can  1»  used  far  flavouriiig. 

rut  away  the  root^  svparatu  the  staiks,  waMh  and  brush  them  m-cII  iu  oold 
w»tcr,  and  acrupt'  off  any  browu  or  discoloured  pjirts  with  a  knife,  out  the  stalka 
equal  lengUis,  tie  them  ti^ether  with  tape,  string  would  cut  through,  and  throw 
them  into  a  lia»in  of  clean  eold  water,  and  allow  them  to  soak  in  this  for  a  few 
moments  before  cooking. 
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To  cook.  Put  iuto  a  t>aui*ei>an  »f  a  frei>h)y  boilitig  inixture  of  equal  ports  ot 
milk  and  wnter,  and  a  littlo  aait.  Boil  witb  the  liu  off  fur  aboul  lialf  an  liour, 
vrhen  it  sbould  be  qiiite  teader. 

Urain  well,  rcniove  tbe  tn(>e  and  serve  on  a  sumil  piece  of  to«ut.  Tliia  U  not 
me&nt  to  be  eaten,  but  it  is  for  tbe  purpose  of  more  tlioroughly  drawing  tbe 
moisture  of  the  vegetable. 

Ali  these  veoetables  can  be  sen-cd  vitli  a  Httlo  w<'U-niadfl  vhito  aauce  served 
round  tbem.  This  sauce,  unleaa  propprly  made,  i&  iiiuch  botter  away,  as  butter 
ftaucc,  as  commonly  aerveu,  is  a  compouDd  of  unoooked  dour  and  milk. 

iVAite  Savct 
1  oz.  butter  I      I  gill  of  milk. 

}  oz.  Hour.  I      A  BquL<«ze  of  lemon  juice. 

A  piucb  of  lialt. 

Take  a  small  liued  sauccpan  :  riii^  it  oul  firat  wilh  cold  water  to  prevoat  ibo 
aauce  »ticking  to  tbe  foot  of  it,  and  melt  in  it  tlie  bull*.'r  over  the  tire,  beiiig  careful 
it  dooB  not  browD.  Then  a*\ii  the  flour,  nnd  mix  vitb  a  wo(xIen  &poon  uutil  smoothi 
cook  it  for  a  minute  or  two  over  the  liro  to  give  it  a  gloissv  appearance.  I>rHW  tbe 
pan  to  tbe  &ide  of  the  lire,  iuhl  the  milk  or  hšU  stf>ok,  anti  tlien  fttir  constantlj  over 
the  tire  until  buiting. 

Boil  for  two  or  tnre«  minut««  iti  order  to  thorDUghly  cook  the  llour,  and  8««son 
to  tast«. 

Cou/frfotivr. — A  young  caoiiflower  with  a  firm  close  head.  Trim  off  the  ihick 
part  of  the  stoik  and  nearly  aH  the  leaves.  Split  the  &talk  in  oppo«it«  directions 
tbnt  the  vater  raay  getin  and  coiik  it  well.  Wa«h  in  culd  vat^tr,  and  let  it  lie  in 
frcsh  wBter  and  I  teaipoonful  vinegar  t<>  draw  out  auy  inscclB. 

Have  ou  the  Ure  a  deep  saucepan  three-quarters  fuU  of  brisk]y  boiliug  water, 
add  snlt  to  it^  and  put  tbe  caulillower  in  hond  downward9. 

Let  it  boil  from  tvonty  minute«  to  balf  an  hour,  until  Iho  tlowerfeol»  tondcr, 
but  is  not  brokon  up.  Komovc  the  seuui  as  it  re«t«  Tliis  besidcs  boing  dirty 
would  discolour  the  beod.  When  ready,  lift  it  out  and  drain  for  a  minute  or 
two  on  a  siare,  and  then  serve  with  the  wbite  sauce,  or  whita  nauoe  and  grated 
Pannesan  cbeese  brovned  as  on  p.  498. 

OtiumiL — Spanisb  rmiona  are  07  far  tlie  becl  for  eating  &a  a  diidi,  the  6avour 
being  not  bo  strong. 

When  onions  aro  plain  ftoiled  tber  aro  liest  served  on  dry  toaat  witbout  any 
MUCO.     A  large  Spanisb  onion  takes  nbout  three  houn'  Uiiling  to  become  t«nder. 

Baked. — PTace  one  ur  two  Spauibh  onions  in  a  bakiiig-tiu  witli  n  littte  butter : 
boste  occasionally.  Wben  tnmliod  the;^  sbould  bo  of  a  nioe  brown  oolour.  Tfaey 
wil|  also  roquire  about  three  liours*  baking. 

i<Utcfd-. — l^ace  a  targe  Sp&nish  onion  in  a  Mincer  at  tbe  bottoro  of  tbe  saucepan, 
and  put  Kuflicient  equarparts  of  milk  and  wat4»r  to  reach  the  edgeof  tbe  saucer. 
Keep  thf>  lid  of  the  sauoepan  on  tigbt,  and  ha  it  stuaiu  for  about  3|  buum  until  it 
is  quite  tonder.  Tbe  vater  frooi  th«  onion  will  prevent  the  necefiiiity  of  adding 
frenh  water.    Serve  it  with  the  milk  in  which  it  ba«  been  8tewed. 

/V<(tR  Boiltd  Ricf.  —  Well  wajBb  sume  Fatna  rice  in  ueversJ  waten  until 
the  but  water  looks  (|uite  clean.  If  tbero  is  a  pot  for  stcatuing  tlie  lioo  it  is 
besi  to  UBc  tliin,  but  if  not,  Util  Uio  rioo  in  u  sauceiMn  of  boiling  mater  cuntainiiig 
aalt.  whicb  i^  in  the  pn)p'trtiun  uf  une  tetu(|xx>nful  to  Ui«  quarL 

Iloil  quickly  witb  tbe  lid  olf,  stiiTin^  it  frequently  with  a  fork  to  pnjvenl  it 
stioking  tu  the  \vux.  Cuuk  from  t«u  to  lift«en  minuto«  until  the  grains  will  rub 
dovn  «a6ily  wben  one  Is  teeted  betveen  cho  finger  and  tbamb. 

Btrain  tbrough  sieve  or  (itrsiner,  and  tinish  the  cooking  by  dryiag  it,  either  by 
putting  it  into  tbe  snucepon  by  tbe  stfle  of  the  fins  or  putting  it  on  to  a  plate  in  k 
modemte  oven. 

Wbile  drying  stir  tigblly  with  a  furk  «very  nDw  oud  theo  to  keep  the  grains 
•eparabe. 

jV./f.  —The  wnter  in  whlch  the  rioe  bas  bevii  Itoiled  contjuns  the  besi  part  of  th6 
rioe,  so  it  nbould  not  be  thi-oun  away,  but  kepe  for  tho  stock-pot. 

/2<'iV(v/  JAirMi^/ii'.— Iln^k  the  macaroni  into  short  lengtoi,  and  thro<r  it  into 
A  Mau(<«ptui  of  freshlv  iNiilin^  walor  witb  Natt  in  it. 

Itoil  quickly  witii  tbe  liti  off  the  pikn  until  it  has  tboroughlf  ■welled  and  is 
tender.  Stir  <K-casiDnally  to  prevent  it  htickiiiGr.  The  tirne  dapenos  on  tbe  variuty 
of  nuuaroni— the  hu-ge  pi[M<  will  tako  nbout  half  an  hour,  tiio  small  mucb  hmgar. 

Kottp  it  well  oovemi  wlth  wntor. 

When  reMly,  drain,  and  tliis  may  either  bc  »erve«!  plain  with  meal,  or  ll  m«y 
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bc  put  back  iuto  the  sauceiian  witb  cnough  stock  to  covcr  and  alIowcd  to  štev 
hali  an  hour. 

Tlie  pulp  of  a  fri^sh  toraato  rubbed  througb  n,  sieve  maj  niso  lie  added  to  this. 


Food  for  tek  Aged 

Owin^  to  the  failing  iutestiual  »ictivit/  incident  to  the  later  ycars  of 
life  the  digeHtive  tnirt  in  old  people  hus  to  be  treated  ttith  more  conaidera- 
tion  than  obtains  in  earlier  jears,  This  is  eapeciall}*  tnio  of  those  Hubjecta 
whoBe  "  old  age  "  bas  been  iuduceil  hy  a  manifest  orgauic  woakness  in  the 
kidney,  fitoumch,  hearb,  hiugs,  or  other  viscera,  but  it  ia  iilao  upplicable  to 
othere  in  whom  no  huuIi  numifest  orgHnic  diseafle  e.\iBts. 

Tho  old  iidago  "  oncc  a  man  and  twic©  a  child "  appliea  very  aptly  to! 
the  feeding  of  the  aged.  It  is  iiuposaiblo  to  iay  dowu  specific  directions. 
appropriate  to  the  nuuiei-ous  conditions  couiprified  under  this  heading,  and' 
ali  that  will  be  attempted  is  to  indicatn  a  ftiw  giiiding  niles  as  to  the  choice 
and  prRjmration  of  tho  most  8uit4ible  fonns  of  nourishinenl. 

It.  may  be  stattd  aa  an  iuvariiibh;  rult!  tluiL  the  iutake  of  food  shotild 
be  diminiahefi  as  the  genenil  bodily  activity  decroases,  and  furllier,  that 
red  meats  and  rich  oily  diabes  sbould  give  plače  tu  white  meats  and 
simplo  farinaccous  foods.  AM  foods  must  be  in  a  tonu  admitting  of  ea8y 
niasticatiou. 

Milk  and  Cream. — Cream  18  a  capital  substitute  for  other  forma  of  fat 
foods  to  vhich  the  patient  has  been  previou8ly  accustomed.  Milk  should 
alway8  form  n  large  portiou  of  the  dietary  if  it  is  digested.  The  teudency 
should  be  to  increase  the  iutake  of  mil  k  as  the  vcgetables  are  diminished. 

If  milk  takeu  aloue  ia  tcK)  constipating  add  a  little  saline  water,  auch  as 
Vichj  or  Vala.  It  is  best  ahvay8  to  Uke  thechill  o(F  the  milk  before  gi^TUg  it 
to  old  people.  W]iey  (p.  4G4)  can  i>e  used  as  a  substituto  for  milk,  and  with 
the  additiou  of  eream  it  forma  botU  a  pleimuut  aa  \veU  as  a  nourishing  food. 

Milk  ia  also  combined  with  the  various  forma  of  gruela  and  fariuaceous 
puddiugs. 

Cocoa  and  milk  and  coffeo  and  milk  are  aleo  very  gooil,  and  if  these 
prove  indigeatible  the  peptouised  branda  before  mention^  (p.  472)  may  b 
tried  instead. 

SoupK — Theae.  \vhen  made  8iinply,  are  ali  penulasibl*!,  Imt  rich  coii' 
somm^s,  hare  aoup,  turtle  eoup,  cto,  thro\v  too  much  atraiu  ou  the  di. 
tion  to  bo  ad\i8ablc. 

Chickeu,  veal,  and  Iteef  Uma  (p.  474)  may  be  used  as  beveragca,  and  ar© 
most  usefnl  far  giving  to  tho  patient  last  tbing  Iiefore  retiriug  to  bed,  or  s 
cup  of  "  tea  "  left  beside  the  bed  to  take  if  the  patient  ia  wakefn).  In  addi- 
tion  to  the  soups  aln,nidy  rccommendcd  for  convulescenee  the  following 
8lightly  ric!ier  reiiipea  are  commendable.  They  are  not  too  rich,  and  yet  con- 
tam  sufficient  uotmehiiient  for  them  to  form  an  importaut  ibem  in  the  diet. 


1  carrot,  youiig. 
i  turnip^  youiig. 

2  leftves  of  eelorv. 
Klower  of  smtt.ll  lioiled  i?auUflower. 
1  onion. 


Brunoise  Soup 

I  oz.  buttcr. 

I  pint  of  wftter. 
1  pint  milk. 

1  tea«pooiiful  of  salt  and  pepper. 

2  oz.  of  stale  bread,  toosted. 


I 


Stew  the  iugredientif,  escept  the  toaat,  together  for  one  hour,  theu  break 
the  toaat  in  pieces,  add  it  tn  the  rost,  and  stew  ali  together  for  another 
hour.     Paas  ali  thiough  the  sieve  and  retum  to  the  8tewi»an  to  get  hot. 
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Lentil  Soup 

Wa8h  the  lentils  thoroughlj  in  cold  water  and  add  the  lentiU  to 
vrater  in  the  proportion  of  J  Ib.  leutils  to  a.  gallon  of  wat«r  or  of  secoud 
Btook.  Add  pepper,  salt,  onioD,  tuniipe,  coirot,  and  celery.  Boil  ail  for 
thrcc  or  four  hours.  Pasa  through  Kne  wire  Rieve  or  colandtir,  pni  on  « 
few  minuteii  lo  lieat,  and  »end  to  table  vrith  toasb  cut  in  dice.  A  little 
cuny  powder  may  \ie  added  if  desired. 

This  soup  is  8ouiewhat  datuleut  to  thoso  of  weak  digestion,  but  ir  modo 
without  the  odditional  vegetablca  it  wiU  be  found  veiy  acceptable  to  the 
most  delicate  etomach. 

Pea  Bonp  »orved  with  dried  mint,  aud  baricot  bean  eoup,  can  be  made  in 
the  same  way. 

Potnto  Soup 


1  \h  iHiUtoes. 
1  leek. 
1  onion. 


I  oz,  of  butter. 
I  pilit  iiiilk. 
I  piot  wat«r. 


I 


Stew  the  potatoes,  put  them  with  le«k,  onion,  and  butt«r  into  a  pint 
of  boiling  water  in  a  6tewpan.  Itoil  until  the  vegetables  are  soft,  thon  pa«8 
them  tlirougb  a  aicve,  uddiug  a  pint  of  liot  milk  to  help  the  iiniou.  Pnt 
them  ali  inlo  the  8tewpan  until  it  boiU,  then  aerva 

Sene  vrith  dice  of  fried  breacL 

Jiice  and  Tomato  Soup 

I  pint  of  mutton,  veal,  or  cbicken  broth.  t         3  freeh  tomatoes. 
1  dessertspoonful  Patna  rice.  ]  A  Httle  salt 

Put  the  broth  into  a  cleau  lined  eaucepau,  mth  the  rice  vreli  wasfaod, 
and  the  tomaLoca  wi[ied  and  cut  in  slicea. 

Boil  8lowly  for  ludf  an  hour,  stirring  oocauonall7. 

Then  rub  through  a  hair  or  lino  wire  siove.  Heat  again,  seaaon  to  taste, 
and  it  is  ready  for  eerving. 

FiSH 

Fiah  are  ali  aUowable  for  old  people.  The  oiIy  fifihea — such  os  solmon. 
hening,  inackerel — are  the  onlj  onee  tbut  are  apt  to  disagree  with  digestiou, 
anlesa  taken  in  sumil  ^uantities. 

In  addition  to  tbe  usual  mcthods  of  boiling,  frying,  and  Imking  fisli, 
alreodf  deschbed,  a  variot}'  of  dishes  niay  be  uiado  from  this  class  of  food 
tbat  ue  found  to  be  aupetising  na  wp1I  am  quitti  uaLiiir^iug. 

Boiled  Cod  (>r  Saddoek  Rofs. — \Vash  the  roo  well ;  then  \veigh  it  and  tie 
it  up  in  a  piece  of  muslin  or  u  puddiug  clotb.  Tut  it  into  a  saucepan  or 
fiflh  kettlo,  with  enough  Iioiliug  wator  to  cover  it.  Add  1  teaspoouful  of 
^inegar  aud  ^  teaepoouful  of  aalt  to  each  quart  of  water. 

Boil  slowly,  aflomng  twenty  minutes  to  the  pound,  or  nntil  tho  roo 
foels  quite  firm  to  the  touch.  lift  out,  drtiin  well.  and  serve  os  muob  ob  viU 
bfi  reqair04l  at  ouc  tinie. 

It  eaii  Ih!  iiervcd  witli  plain  eobl  butter  or  \vhite  aauoe. 

GrUled  and  Frifd  Itar. — Tlie  roe  niust  b«  iMiiled  firai.  When  it  ia  cold 
cnt  into  slices  balf  an  inch  thick  with  a  sharp  knife. 

To  grill,  grease  tbo  grill  or  gridiron  with  u  litllo  butter.  and  muke  it 
quitc  hoL  Lfiy  the  slices  of  roo  ou  it  und  broil  in  front  of  a  clutir  liiv  fur 
R\-e  or  w!VHu  minuttis.     Servo  this  Tory  liol. 

To  fry,  rnelt  1  o/,  butter  in  a  fr}'iug-i>fin  whcn  smoking  hot ;  put  in 
tho  pieces  of  roe.  yry  them  a  niee  browfi  eolour  ou  both  iddea.  Whon 
roady,  lift  out  and  draiu  ou  a  pieoe  of  double  |iapor.    Sen'c  very  hot. 
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legg. 

i  oz.  butter. 

Pepper,  salt,  and  lemon  juice. 


Mah  BaJced  in  Batter 

^  Ib.  uncooked  fish,  haddock,  or  šole. 
1  oz.  flour. 
^  giil  milk. 

First  make  the  batter ;  rub  the  flour  through  a  wire  Edeve,  and  make  it 
free  from  lumps,  and  put  it  into  a  basin.  Beat  up  the  egg  with  a  fork  and 
add  it  to  the  flour ;  beat  with  a  wooden  spocn  untU  quite  smooth  and  free 
from  lumps.  Then  add  the  milk  and  beat  for  a  few  minutes  longer.  The 
more  the  batter  is  beaten  the  lighter  it  will  he. 

Have  the  fish  free  from  skin  and  bone,  and  cut  into  small  piece&  Lay 
these  at  the  foot  of  a  small  greased  pie  dish,  and  season  with  pepper,  salt,  and 
a  squeeze  of  lemou  juice.  Pour  tho  batter  over,  and  put  the  rest  of  the 
butter  in  small  pieces  on  the  top. 

Allow  this  to  stand  for  a  few  minutes  before  cooking ;  this  cives  tirne 
for  the  flour  in  the  batter  to  swell,  and  it  will  be  lighter  when  baJked. 

Bake  in  a  quick  oven  from  twelve  to  fifteeu  minutes  until  well  risen 
and  nicely  browued.     Serve  at  once,  as  the  batter  quickly  falla 

Fried  Haddock  and  Tomatoes 

1  dried  haddock.  I  1  small  onion. 

2  tomatoes.  |  I  oz.  butter. 

Pepper,  salt,  and  parsley. 

Soak  the  fish  for  three  hours ;  then  skin  it.  Take  out  ali  the  bones,  and 
break  up  the  fish  into  flakea.  Slice  the  onion  and  tomatoes ;  chop  up  the 
parsley ;  sprinkle  with  pepper  and  salt,  and  cook  ali  in  the  butter  until  quite 
soft ;  then  add  the  fish,  and  cook  for  ten  minutes  longer. 

Dish  up  in  a  border  of  boiled  rice  or  mashed  potatoea 


FisJi  Souffl,^ 


t  uncooked  fish. 
02.  butter. 
^  oz.  flour. 


^  gill  of  fish  stock  or  milk. 

Šeggs. 

Pepper,  salt,  and  lemon  juice. 


First  make  a  panada  with  the  butter,  flour,  and  fish.  This  is  done  by  melting 
the  butter  in  a  small  saucepan,  adding  the  flour,  and  mixing  until  it  is  smooth  with 
a  vrooden  spoon.  Then  pour  on  the  milk  or  fish  stock,  and  stir  until  the  mixture 
is  thick  and  free  from  lumps,  and  leavea  the  sides  of  the  pan  quite  clean. 

Scrape  the  fish  down  finely  with  a  knife.  Put  the  panada  into  a  mortar  with  the 
fish,  seasoning,  and  yolks  of  eggs.    Pound  well  togetner  and  rub  through  a  sieve. 

Beat  up  the  whites  of  eg^s  to  a  stifi"  froth  and  stir  lightly  into  the  fish  mixture 
with  an  iron  spoon.  Pour  mto  a  greased  basin  which  ehould  be  only  half  full. 
Cover  with  a  greased  paper.  Steam  for  twenty  minutes.  When  firm,  lift  it  out 
and  turn  out  on  a  hot  plate. 

Citrried  Fish. — A  very  niče  way  of  having  fish  is  to  curry  it  and  aerve 
it  with  a  border  of  rice.  The  following  ingredieuts  should  be  put  into  the 
curry. 

1  Ib.  fish.    1  apple  or  stick  of  rhubarb. 

S  ounces  of  fat  or  butter.     1  small  onion. 

1  tablespoonful  of  curry  powder.    1  tables^oonful  of  flour. 

Salt  ana  pepper.     A  teaspoonful  of  lemon  juice  or  vinegar. 

Scolloped  Fish 

^  Ib.  cold  cooked  fish.    Bread  crumbs. 
1  ounce  butter. 
Pepper  and  salt. 
Fish  stock  or  milk. 

Butter  a  scoUop  shell  of  fireproof  china ;  sprinkle  on  it  a  layer  of  bread 
crumbs  \  then  a  layer  of  fish  broken  up  into  pieces ;  some  pepper,  salt,  and 
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pieco  of  butter.     Cover  this  with  more  bread  cnunbs  and  bite  of  buttcr.and 
pour  OD  a  tew  dropa  of  tiab,  liquor,  or  luilk.     liake  teu  mtDutcs. 

Kedgeree 

Cold  tisli,  I  Ib^  or  dried  haddock.    I  Butter,  I  ounoe. 

Rice,  boiled,  i  Ib.  I  Egff,  1 

Cayeuno  peppor ;  buli. 

Wa8h  and  boil  the  rice ;  lioil  the  egg  vory  hard ;  brenk  the  fish  into 
pieoes.  and  carefully  rcmove  a]l  the  boues ;  take  the  egg,  foreuk  oti'  tbe  shell, 
and  cut  the  whitcs  into  amall  st^uurc  pieoes. 

When  Lhe  boUed  rice  is  dry,  uielt  the  butter  in  a  aten^pau,  add  the  rice, 
then  the  fieh,  the  chopi>ed  whit6  of  egg,  Caj^enne  pepper,  and  salt.  Muc 
ibem  weU  together  and  serve  on  a  hot  dish,  and  sphnkle  the  yolk  of  egg 
over  it. 

Mficaroni  and  Fish 
i  Ib.  macaroui,  wcll  butled.  \  |  Ib.  cold  bcileJ  Esh. 

Mix  the  macaroni  und  the  cold  boiled  fieh  weU  together  witb  pepper 
and  salt,  half  a  piut  of  hsli  stock  or  chicken  broth,  and  1  ounce  of  butter. 

Put  the  mixture  in  a  Hat  china  diah,  »priiikle  bread  crumba  and  a  little 
pieoe  of  butter  on  top ;  wheu  the  mixture  is  quite  hot  and  brown  it  is 
read^  to  serve. 

VegetaUes  and  Fruit. — Old  people  are  very  apt  to  give  up  vegetables 
owing  to  their  8uppo»ed  flatuleut  propertiea  Thie  practice  is  serious,  for  if 
persisted  in,  some  minor  s^mptoins  of  ecurvj*  not  iufrequently  develop. 
Kverjthing  depends  on  the  fonn  in  wbith  the  vegetables  are  adniinistered 
and  on  the  amouut  aud  nature  of  the  ingrcdicnts  of  the  meal 

A  amall  ijuantity  of  potato  Bhould  be  lakuii  every  day,  und  alflo  a  certain 
amount  of  well-cooked  vegetable.  Spinach,  8te\ved  lettuce,  8tewed  or  baked 
tomatocs,  vogotable  marrovr  and  cucumber,  tx»ilod,  stulfed,  or  8tewed,  or 
8er%-ed  with  grated  cheeae,  celery,  sea-kale,  asparagus,  leeks,  the  tbmer  of 
cnuliflowcr,  large  Spaniah  ouions,  green  pcas  when  young  and  quite  teuder, 
and  French  lieans,  are  ali  suitable.  Uncooked  vegetables,  as  i:>artaken  of  in 
salads,  are  not  very  aatisfactorj*,  and  are  very  apt  to  causo  Hatuleoce.  So 
also  are  cabba^e,  grccus,  Bruas^  sprouts,  tumips,  paisoipe,  and  old  carrota. 
Far  methoda  ot  preporation,  see  p.  488. 

Fruit  taken  in  small  quantity  is  also  advisable.  It  is  best  to  take  it 
cooked,  either  Btewed  or  baked,  and  eaten  with  cream.*  This  gets  over  the 
difficulty  of  eating  a  crisp  apple  when  Cho  teeth  are  imperfect. 

In  stewing  fruit,  if  cane  augar  is  added  by  the  cook  the  reeultant 
product  is  very  prone  to  turn  aviil.  It  is  therefore  lietter  to  neutralise  the 
acdd)ty  witb  an  alkali  rathcr  than  to  attempt  to  luoak  the  llavour  with 
sugar.  Thtis  to  eaeh  pound  of  truit  add  as  luuch  bicarbonate  of  soda  n»  wiU 
lie  on  a  ahilling.  The  bitlemesa  of  the  fruit  will  U;  goue  iiud  the  natural 
flavours  of  lhe  cnulen)  will  become  apparent,  which  is  U8ually  quitc  8weet 
enough.  If  thia  nimplc  plan  is  caniea  out  manj  old  people  ean  eat  and 
enjoy  8tcwcd  fruit  vithuut  feeling  that  they  will  Lavo  to  auJSbr  Crom  acidity 
afLerwanls. 

If  there  ih  u  <leaire  for  sveetuees  saccharine  can  lake  Uiu  plat-e  of  sugor. 
The  usual  rule,  however,  will  be  found  to  bn  that  the  dcaire  for  sweetnoas 
dtBappears,  and  that  food  with  a  rclinh  haa  to  I«  providod  iustead. 

Atcohol. — A  auiall  amount  of  (measurcd)  okoho)  with  food  is  oflen 
beneticial.  A  uourishing  stimulant  to  Ih:  ltighly  rucotnmended  is  an  ounoe 
of  dry  cherTy  bmnily  niixetl  wilh  a  wineglu»ful  of  creani. 

I  rittfrnM^  iii>t  UtPr  tltAit  Uui  iiii<l<(l«y  inea'. 
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CooKKBv  IS  Diabetes 

As  a  Bpecidl  kDOwle(lge  of  cookery  is  required  to  enablo  the  phyaiciaii 
in  cases  of  diabetes  to  framc  a  diet  suited  to  thc  ph^rBioIogical  capocities  of  j 
tiie  individual  aud  at  the  same  tirne  to  make  the  uece-ssarU^  restricted  diet 
more  readily  toleiuted.  Tlie  points  of  practical  importance  ia  the 
aelection  and  nianner  and  preparatiou  of  individual  food-8tiif&  iB;here 
appcnded.  For  au  acooimt  of  the  principtes  \vhich  luust  guidc  the 
phjsiciau  iu  fnrming  the  diet  thc  readcr  is  reffrred  to  the  articles 
"  Diai>t't«s  "  and  "  Glycosiiria."  Tlie  priuciples  followed  in  framing  theae 
meiiua  have  been  to  make  tho  footl  as  api^tising  and  varied  as  possible, 
while  the  important  articles  of  food,  starcb  and  Bugar,  hare  beca  excluded 
and  thcir  plače  taken  bj  thc  hydrocarbon  fat,  so  that  the  body  may  not 
lack  eutirelj  the  "  fiiel  "  food. 

If  thf!  esuess  of  fat  in  the  food  should  give  riao  to  dyspep8ia  a  small 
quantity  of  brandj  and  water  after  the  nieal  aids  digestion. 

First,  it  is  advisable  to  give  a  list  of  the  articles  that  in&y  or  inay  notj 
bo  eaten,  as  on  this  the  nienus  are  ^med. 


FOOE. 


^fn^/  eat. 

liutcher  meat  of  iill  kinds  except  livar. 
ToHKiKV  hain,  bacon,  or  oihor  smokod, 

salted,  dried,  or  cured  meatii. 
Poultrv.    Game. 
Fiah  ot  aH  kinds,  frcsh,  snlU-tl,  or  cui*ed. 

Shell  lish,  ex<.-ept  tho  bodics  of  lobstei-s 

atid  cral)«.     Musscis. 
Aniinal  soups,  not  thickened  with  any 

starchy    materisds.      Beef   teaa   &nd 

broths. 
Effgs,  Hressed  in  any  way, 
Cn^ese.  Crwiiu  cheesos.  Butter,  Cream. 
Greena.  Spinach.    Turnip-tops.   Frencb 

beaoa.'      Brussels     aprouts.'      Cauli- 

flower.^ 
Broceoli.'    CH.bbQee.^    Aspan^us.'   Sea- 

Kalo,'    Vcgetablo  marrow.    Lettuce. 

CucuTijber.     Tomatoes,     Miishroama. 

MustAi-d     and      cress.      Wftt4?rcress. 

Endive.      Spring       onions.      LtMiks. 

Cftlerj'.    Khuljarl).    PJckles. 
Oil.    Vinegar. 
Savourj"  jelly.      Jellies   and   custarda, 

aweetened    witli   Siiccliarine.      Blanc- 

inanKetJ  inade  with  isin^la&s  or  gcla- 

tiao. 
AU  uuta^  cxcept  clieatnuts.    Otives. 


3faj/  not  ent 

Hugar  in  any  form. 

Wheaten  bread  and   ordinary  biitcuit«i 

of  lUl  kinds. 
Toaat.    Ricc    Arrowroot.     Com-flour. 

Oatmeal.    Sago.    Tapioca.    Macaroui. 

Vermlcflli. 
Potntoes.    Carrota.   Faninips.   Beetroot 

Peas.    Spmisli  ouions. 
Pastry  and  puddings  of  aH  kiuds,  and 

honc^. 
AJ]  fruit,  fi-esh  and  nrcserved,  eicept 

lemons  and  unripe  fruit. 
Ijivor. 
Oy8ter8. 
Cocklea  and  museels. 


Beveraoer. 

J/at/  not  take 

Milk,  extiept  in  litnited  quantities, 
S«^eet  alea.  Portor.  St*>ut.  Cider. 
AU  sweet  vlncs.  Pori.  TokAy.  Cliam- 
jiugiio.  Llqueur3.  Fruit  juices  and. 
syrups.  Cocoa  and  ordinary  choco- 
l&te. 


Tea.  Coffae.  Cocoa  from  nibs.  Dry 
8herry.  Claret,  l>ry  »Sauternft 
Burgundy.  Chablis.  llook.  Hrandy. 
WhiskyHnd  other  unswM5tened  spirits. 
lJnfiWeetCQed  aerated  water8.  Milk 
(]imit«d  to  1  or  U  pints  dai!y). 

In  follomng  out  these  tables  we  see  that  cream  has  practicaUy  to  take  the 
plače  of  milk,  cream  bcing  alinoat  free  from  Inctose.  Siiccharine  and  apeciall/ 
prepared  glycerine  are  availablc  os  readj  and  safe  s^veetening  agenta  to 

^  Tliese  BhoulJ  be  boilod  iu  h  larg«  (iuantity  of  vat^r. 


I 


ftlce  the  plačo  of  sugar.  Saccharinel>eing  inU^iiHelj  Bweet  is  oni}*  re<]uircd  to 
be  used  in  very  small  quaDtitic&  Fish  and  vcgetablea  aro  (.'ookcd  and  served 
\vith  a  Ul>cral  amount  of  butter.  Salmon,  herrings,  mackercl,  sunlines  in  oil, 
p&ld  de  foifi  gras,  crcam  cheeso8>  and  rich  aauces  oiado  will)  ug^,  oil  aud 
oream,  are  Ri>ecialiy  ittteful  in  providiug  a  fair  euppljr  of  fatty  focKu. 

The  various  pi-eparations  of  diabetic  breads  and  biscuits  in  the  market 
are  madc  froui  almouds  audotber  iiutfi,brau,gluten,  cusein,  etc  Thoee  cau 
'be  oblaiued  direct  from  the  makera  (Itlulchlc)',  London,  and  Callard  aud  Ck>.. 
London),  or  Lli«  grouud  uuts,  etc.  iu  tlie  funu  of  tlour  can  be  puruhaeed  and 
mado  up  in  the  patient'B  own  liouse.  Ti  should  be  notod  that  uU  reliable 
diabetic  food-stutfs  are  espensire. 

Almond  flour  made  into  biscuits  ia  vory  eatisfactor^r ;  the  oil  in  their 
compcmition  reuders  them  a  verj  deairable  food  iu  diabetea  Almouds  iu  a 
9olid  fomi. 

Lfnripo  fniits  and  rhubarb,  8weet«iied  with  saccharine  or  neatralieed 
Vrilh  au  alkali,  have  to  tako  the  pUce  of  ripe  fruit. 

The  deprivation  of  starch  is  the  greatest  trial  to  ali  paliouta,  and  to 
manj  this  rcetriction  becomea  so  irksome  that  the  strictnoss  of  the  dietary 
haa  to  be  rdaxed.  However,  thcro  are  at  the  preacnt  tirne  a  great  uiunber 
of  aubstitutee  which  cau  be  tried  to  uiake  bread  aud  bisiuita,  aoiue  totaUy 
free  from  atarch,  otheni,  again,  cnntaining  Kinall  rpiantities  are  apt  to  cauee 
indigestion,  but  when  bmKen  into  a  ponder  the  procesa  of  digealion  is  not 
iut^ered  with.  Cocoa-uut,  ha^el-nnt,  and  pinc  seods  are  also  availablo  in 
povder  forma,  and  theae  are  made  into  biscuits,  wbich  are  flavoiu-ed  in 
varioua  waya 

Bran  riour  ia  another  product  which,  if  carefully  prepared,  ie  entirely 
Iree  of  starch ;  this  can  be  bought  by  the  pound  and  madc  into  bran 
c^ea  or  brcad.  Biscuits  can  bo  procurcd,  cilher  plaiu  or  mixed  witli 
almonda,  coooa-nut,  etc.     ThesR  lalter  are  c«rtainly  verv  palatable. 

Gluten  bread  in  8lices,aud  diuner  rolU,areother  almost  starch -frcearticlcs; 
thcy  are  fairty  6atisfactory,  and  are  quiCe  edible  when  eaten  with  butter. 

Gluteu  Uour  or  fuhna  coutaius,  in  good  specimens  only,  a  amidi  quantity 
of  starch,  aboul  10  per  cenL  Kreucli  gluteu  farina  is  one  of  the  pureat 
varieties ;  the  ordinary  niakes  conUiin  25  to  42  per  cent  of  starch  ;  this  can 
be  made  intoloaves,  girdle  and  oven  scouett. 

A  Rpecial  form  of  brown  brea<i,  which  is  very  like  ordiuary  hrowu  bread, 
but  eout&ins  no  starch,  ia  now  prepared  by  Messrs.  Callard. 

Casein  biueuits  are  very  palatable. 

Soy  flour  and  biscuits  are  not  at  aH  palatable.  and  in  addition  contain 
generally  24  \><;r  cent  of  storcli  (Kiuch).  Most  alcuront  biscuits  are  almoet 
metliblo. 

Every  uiedical  luau  should  test  ali  theae  articles  to  see  if  they  are 
ftdulterated  \vith  starch.  The  preaence  of  starch  can  ea8ily  be  detected  iu 
fooil  by  applying  a  fcw  drops  of  a  aolution  of  iodine  in  water,  wheQ  the 
starch  will  immcdiatcly  tum  a  violet-black. 

Torrified  or  mudi-toostod  bread  ia  ruuoiumended  by  some  writere,  who 
seem  to  think  that  hy  evapontting  the  vatcr  from  a  piece  of  bread  some  of 
the  starch  iaalso  got  rid  of;  the  fact  is  that  vell-toasK.-d  bread  coutaius 
oaarlr  twtce  as  mach  starch  aud  dcxtrino  aa  e(]ual  weight  of  ordiuarj 
hnaa. 

Almond  C(Oc€ 

1  ouuoB  aliuuud  fiour. 

S^^totMte. 
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Beat  the  white8  of  the  eggs  to  a  stifif  &oth,  add  the  almond  floor, 
and  beat  vreli  together.  Spread  out  into  a  buttered  baking-tin  about  half 
an  inch  thick,  and  bake  in  a  moderatelj  quick  oven  &om  fifteen  to  twen1y 
minutes. 

The  mizture  should  be  done  quiGkl7  and  baked  as  Boon  as  the  ingredients 
are  mised. 

Theee  cakee  are  much  improved  by  adding  a  small  quantil7  of  gluten 
flour. 

Cocoa-nut  or  Almond  Cakes 

4  ounces  desiccated  cocoa-nut  or 

almond  flour. 
1  pinch  of  saccharine. 


German  yeast. 

One  egg. 

2  teaspoonfuls  cream. 


The  almond  flour  is  mixed  into  a  paste  with  a  little  water  and  the 
Grerman  jeast.  A]low  the  mixture  to  stand  in  a  warm  plače  for  tv^ent;* 
minutea  Then  add  the  egg,  two  teaspoonfuls  of  cream,  and  water  suffl- 
cient  to  work  the  mixture.     Uivide  into  cakes  and  bake  in  a  quiek  oven. 

Gluten  bread  in  slices,  cut  into  small  pieces,  soaked  in  butter  and  toasted 
or  fried,  is  very  palatable,  and  will  be  found  a  useful  article  in  'the  prepara- 
tion  of  many  dishes. 

Bran  Cakes 

4  oz.  prepared  bran  flour.  I  6  e^K^. 

1  teaspoonful  of  bicarbonate  of  soda.     |  ^  put  of  warm  milk. 

2  oz.  butter. 

First  mix  the  bicarbonate  of  soda  with  the  bran  flour,  then  beat  up  2 
oz.  of  butter  in  a  warm  basin,  shake  into  it  the  di7  ingredients,  beating  with 
a  spoon  aH  the  time.  Next  beat  up  the  five  eggs  in  a  separate  basin  before  the 
fire  until  quite  warm,  and  stir  them  gradually  into  the  mixture  of  bran 
flour,  soda,  and  butter.  Beat  up  ali  well  for  ten  minutes,  and  add  gradually 
the  warmed  milk.  Plače  in  buttered  tins,  and  bake  in  a  brisk  oven  for 
about  ten  minutes.  The  cakes  are  done  when  they  will  tum  out  of  the  tins 
quite  easily.  This  will  make  about  five  cakes  the  size  of  buns.  The  cakes 
can  be  cut  into  sUces,  buttered,  and  toasted. 

Even  more  palatable  cakes  can  be  made  vnth  an  equal  mixture  of  bran 
and  almond  flour.  The  bran  reduces  the  excessive  richness  of  the  almond 
flour  and  gives  a  pleasant  flavour. 

Bran  Bread 


i  Ib.  bran  (prepared). 

2  oz.  almond  flour. 

3  oz.  butter. 


6  eggs. 

^  pint  milk. 

S  teaspoonfuls  of  bicarbonate  of  soda. 


1  teaspoonful  of  tartanc  acid. 

Flace  the  butter  in  a  basin  and  beat  it  to  a  cream,  then  add  the  almonds 
and  well  beat,  add  the  eggs  one  at  a  time.  Partly  mix  in  the  bran  before 
adding  the  milk.  'Well  mix  the  whole  together,  and  plače  it  in  a  well- 
buttered  tin  and  bake  for  an  hour  in  moderate  oven. 


Gluten  Bread 


1  Ib.  gluten  flour. 

i  Ib.  of  prepared  bran. 

1  oz.  yea9t. 


1  oz.  ground  almonds. 

2  eggs. 
Pincn  of  salt. 


Make  a  sponge  as  for  ordinary  bread  and  set  it  to  rise.  This  will  take 
about  three-quarters  of  an  hour.     Then  bake. 

The  addition  of  a  Uttle  ground  almonds  and  two  eggs  is  an  improve- 
ment. 
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There  are  a  few   forliidden   articles  of  food   which,  when   {trepared 
speciallir,  are  qiiite  allowable  to  this  cIass  of  patient ; — 

Sponke  cakes,  raude  froin  almoiKl   flour  and  ftveetened  with  gljcerine,  are 

excellent. 
Gluten  uiBcnroni. 
Gluten  vtiruiictillL 
Cocoo,  vbeu  specialisr  pranred. 
MnrmalMle,  made  with  geiftUne^  gljrcerine,  and  orango  riud.     It  is  an  attractive- 

looking  oompoiinct,  nnd  n  ^n»t  boou  to  the  diabetic'8  breakfnst  table.     Tbo 

flavour  is  soniewhat  pectiluir,  tluo  to  sveetness  from  g]yc>erine. 
'      Chocolate,  8pecially  prt^ivaroid,  makes  an  o:ccel1ent  8weetmeat,  and  atno  a  verv 

good  cap  of  <^ocolAte.     It  can  be  bought  unsureetened  and  tlavoured  «'itn 

vanilla  or  gweetened  with  saccharinc. 
Gljrcerine  jujubes  can  ako  be  procured. 


Mtnvs — First  2>ay 

._.    and  cream. 

Whiting  fried  in  butter     Rqufwze  lemon  juice  when  served. 

Gtut«n  toaKt.     Brown  dinbotic  bread.     Butter. 

Lvnch 

Home-mnde  lemonado  8weotPnp«d  witli  tMux-harino. 

Vegetable  inarrow  ntuffod.     Cold  ham, 

Oeara  cheese.     Almond  and  bran  biscaits.    UInten  roUa. 

Clear  soiin  witb  mix«d  vegetable«. 

Oleained  haHbut.     SlicAg  of  lemon. 

Fillet  of  bet^f  and  caulillower. 

Green  appleastewed,  sweeteDed  with  saccharine.     Cream. 


Savourjr  omelet. 


Whipped  jelljr. 
Cheese.     Bia 


»scuits  (marin  willi  gluten  floar). 
Pancakes  (mode  with  gluten  flour,  niilk,  oggs,  Kweet«ned  vitli  glyocriaeX 

Stuffd  Vetj€tahU-MarTow. — Small  marrow8  make  an  excellent  diah,  boiled 
and  stulfed  vrith  tlic  stulliag  of  rnuahrooin  forcemeat  The  marrow 
abould  be  firet  peeled  ver)-  8l^htly,  tbcu  cut  loug-way  into  three  Blices, 
rmuove  the  pipa,  antt  tlie  interior  H11(k1  with  the  foreeuieat.     Thu  forcemeat 

tshould  be  made  hot  before  it  is  placed  in  the  niarTow,  if  not,  the  niarrov 
wiU  bo  cooked  before  the  stuttinK  is  heatod  through.    The  marrovv  should 
be  pluued  in  boilin^  wator  and  boiled  uutil  tendcr;  this  takca  about  twonty 
niiuutea  to  half  uu  hour. 
3fu$hroom  Forcemeat 
L  I  Ib.  inuBlirooniB. 

I  Half-taaBiMxmful  lemon  juice. 

m  Two  lianl-boiled  oggi. 

p  I  oK.  butlvr. 

Th«  utufthroomfl  afler  \mtn^  iluaned  ahuiild  \te  chop]>oil  and  fried  in  the 
butter ;  lemon  juice  should  be  added  before  they  are  chnpped  in  order  to 
preaor%'e  the  colour.     Adil  two  hard-boiled  ogga  to  the  mUture,  and  rub  the 
tvhule  tbrotiglt  u  wirB  aieve  while  hot. 
Wl)en  hot  tluu  misture  is  moist.  but  on  standing  gets  hard. 


Savottiy  Omelet 
Pudcg^t  1  teaapoonful  chopped. 

Kattrr,  8  ouneea. 


Herbu,  ftavf}ury   1 

Peiiper  /  for  llavouring. 


Melt  the  butter  in  a  frj ing-pan,  beat  up  tbe  egga  thorougbly,  add  a  littlo 
peppcr  and  sall,  parale)-  and  herh,  pour  tlio  bealen-up  egga  into  the  frying> 

VOL.  T  32 


498  INVALID  FEEDING 

pan  as  soon  as  the  butter  begins  to  frizzie,  and  with  a  tablespoon  keep 
scraping  the  bottom  of  the  fijing-pan  in  eyeiy  part.  Gro  on  scraping  untU 
two-third8  of  the  mixture  have  become  lumpy. 

Now  lift  the  pan  a  little  off  the  fire,  push  the  omelet  into  half  the 
frying-pan.  "NVhen  uearlj  set  hold  the  pan  in  a  alanting  direction  in  front 
of  the  fire,  and,  as  soon  as  set,  slide  the  omelet  from  the  pan  on  to  a  hot 
dish  and  serve  at  once. 

This  may  be  varied  by  addition  of  a  little  cooked  fish,  grated  cheeae, 
tomato,  ham,  crab. 

SecoTtd  Day 
Breakfast 
Tea  or  coffee  with  cream. 

Toasted  sardines  on  fried  gluten  bread.    Boiled  egg. 
Bran  bread.    Butter.    Marmalade. 

Lunch 

Fried  bacon  served  au  pur^e  of  spinach. 
Cauliflower  au  gratin  with  black  butter  sauce. 
Gorgonzola  cheese.    Gluten  dinner  roUs. 
Slice  of  almond,  pound  cake  (Messrs.  Callard's}. 

Dinner 
Tomato  pur^e. 

Steamea  šole.    Sauce  HoUandaise. 
Boiled  fow]. 
Carrageeii  jelly. 
Stuffed  totuatoes. 

Caulifiower  au  gratin. — This  makes  a  niče  course  by  itself.  The  cauli- 
flower  should  be  boiled  until  quite  tender.  While  boiling  remove  any  scum 
that  rises  to  the  top. 

Wheu  ready  hft  it  out,  drain  for  a  minute  or  two  on  a  colauder, 
and  serve  with  black  butter  sauce  poured  over  it.  Sprinkle  the  sauce  with 
Parmesau  cheese. 

Sauce  HoUandaise 

Yolks  of  4  eggs. 

2  oz.  fresh  butter. 

\  gill  of  cream. 

Pinch  of  pepper,  salt,  nutmeg. 

1  teaspoonful  tarragon  vinegar. 

Plače  ingredients  into  small  bowl.  Stand  it  into  large  pan  on  the  fire 
containing  boiling  water.  Bri8kly  whisk  the  sauce  over  the  fire  until  it 
begins  to  thicken  and  presents  a  rich,  smooth,  creamy  appearance.  Great 
čare  is  required  to  prevent  it  fi-om  curdling ;  if,  ho\vever,  tliis  should  happen, 
add  yolk8  of  two  more  eggs. 


3  ripe  tomatoes. 

i  ounce  of  butter. 

1  spring  onioti. 

\  teaspoonful  chopped  parslej. 

1  pinch  mixed  herbs. 


Stuffed  Tomatoes 

2  mushrooms  or  a  teaspoonful 

Parmesan  cheese. 
Crumbs  of  1  almond  biscuit. 
Pepper  and  salt. 


Cut  off  the  stalks,  leaving  a  bole  the  size  of  a  threepenny  bit.  Squeeze 
out  the  juice  and  pips.  To  the  juice  and  pipa  add  the  onion  chopped,  the 
chopped  par8ley,  mixed  herbs,  and  the  mushrooms  or  cheese.  Melt  the 
butter  and  fry  the  miiture.  Then  add  sufficient  ahnond  biscuit  crumbs  to 
make  the  whole  into  a  moist  paste. 

Fill  the  tomatoes  with  the  misture  until  they  resemble  theiroriginal  shape. 
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Put  a  few  cruinbg  aml  a  litlk  piece  of  bulUir  on  the  top  oP  each. 

Ploc«  the  filled  tomatoes  in  a  baking  dish  and  bake  nntil  teoder,  and 
moisten  mth  a  little  oil  or  butter.     Serve  in  a  difili  witb  friod  parsley  roiind. 

Carragetn  JeHy  or  Irish  Moss. — IrLah  moss  ia  a  seawčed,  and  is  coUected 
on  tbe  nortbern  shorae  of  Ireland.  Its  nutrilive  volue  is  ellght;  it  con- 
tnina  mainly  miicilage,  and  alao  aoine  indine  and  snlphur.  It  should  be 
vrti\\  waahed  and  Boaked  for  some  hovirs  previoua  to  cookiug.  The  llavour  is 
8oniewhat  pcculi&r,  but  delicate,  and  to  somo  vor^  paJatable. 

1  OK.  Irish  mosa.  I 

1  quart  cold  wfttor.  | 

^tth  the  Iriah  moaa  we]l,  and  soak  it  for  eeveral  houra  in  cold  water. 
'^enput  inton  saucepan  with  nnoquart  of  cold  wator  and  sininierBlowly  for 
from  (bor  to  five  hours.    Straln,  add  the  lemon  juice,  and  svreeten  to  taste. 
Pour  into  a,wetted  mould  and  set  aside  tintil  cold. 


Lemon  juice. 
Saccharine  to  tAste 


Third  Day 

Bnat/ašt 

Tteaad  tioflbe  with  etmm. 
Scruufaled  CAg  on  toastod  browa  bread. 
Oluten  fiour  oread.    Botter. 


Broiled  kippered  sahuon. 


Lunch 
Cocoa  mbs  and  cream. 

Chicken  paaada  and  green  pc<as  (see  p.  48^).     [*ott«d  head. 
Imi>eriaJ  cbeese.    Oluten  crnckneU.    Gtuten  Hnur  Mottes. 

Ttiicken  with  almond  flonr. 


^m    rou 

^^^B  Chicken  broth  (os  p.  463). 

^^H  Fish  «onffl«  (p.  493). 

^^^^1  OoiTjr  and  r  rench  beans.    (The  ba«iv  of  thi«  is  cocoa-nnt,  green 

^^^^H  appteft,  or  grpen  rhuliarb.) 

^^^^1  Gluten  and  almond  haked  pudding.     (Make  aa  satnoUna  pudding, 

^^^^1  tuing  gluten  and  almand  Qour,  p.  4Ta.) 

^^^F  Savoui7  eggs. 

^M         Sardinfs. — There  are  vahotis  forms  in  the  market.     The  smallest  fish 
"    aro  llie  best.     Tbey  can  be  procured  smoked  or  preserved  with  tomatoes. 
If  roUed  in  eliccs  of  Btr6aky  baoou  and  fricd  they  form  a  vory  appetbiing 
^    diAli. 
^1  Cfirdlt  Sconea 

^H  \  Ib.  of  Kluteu  floar. 


i  teospoanful  of  creain  of  tartar. 
Salt  or  saccbanne  to  tute. 
i  teiLcupful  of  battcr  luillc. 


of  Kil 
\  at.  of  butter. 
I  teasiKKinf  ul  of  soda. 

Itiib  biittor  into  the  tiour  and  other  dry  ingredienu ;  make  into  a  soft 
dough  wit1i  milk.  Korm  into  a  bcouc,  or  litlie  bruukfiuit  roUa,  or  tvutta, 
and  bake  in  oven  for  tifteeu  minutna. 


1  amall  p{eoe  of  onlon  chonpML 
Teppor,    Salt  to  taste.     MoHtard, 
1  toiiuito. 


S  hard-boiled  eggs. 

I  (lili  of  cigara. 
}  OZ-  nf  butter. 
1  tnblmpoanf ul  of  oboaM,  IVaasaD.  1 

Pivide  the  eggs  in  half ;  take  oafc  the  jolka. 

Mix  togetber  tbe  yulka,  ereani,  che«6f,  butter,  onion  finely  chopped; 
pepper,  salt,  and  musturd  to  tasta  HU  ihu  vbit«  porta  of  eggs  witu  tbe 
niixturu. 

Cut  six  rounds  of  brown  breml ;  btitter  tbeni ;  na  earh  piece  Uy  a  alica  of 
(oiDAto.  ftnd  on  this  bolf  of  a  fiUed  egg.      Oarni&h  the  dish  with  civm. 
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Almond  Pudding 

s  eggs.    \  Ib.  of  almond  flour.    i  Ib.  of  butter. 

2  tabloids  of  saccharine  dissolved  in  a  tablespoonful  of  brandy. 

'VVarm  the  butter,  beat  in  the  almond  flour  and  the  jolks  of  the  eggs, 
adding  the  dissolved  eaccharine.  Whisk  the  wbite8  to  a  stifT  froth,  beat  ali 
tc^ether.  Fut  into  small  cake  moulds,  bake  in  a  quick  oven,  and  serve 
with  a  Uttle  hot  sauce  made  with  drj  shenj  and  saccharine. 

Cocoa-nut  pudding  can  be  made  in  the  same  way. 

FouTth  Day 

Breakfatt 
Tea,  cofiee.  or  cocoa  f  rom  nibs. 
Grilled  kianey  and  bacon.    Crab  omelet. 
Bran  bread  and  cocoa-nut  biscuits. 

Lunch 
Lime  juice  and  aerated  water.    (Unsweet«ied  Montserrat  lime  juice.) 
Anchovies  on  f ried  gluten  bread  slices ;  if  cold,  a  spoonful  of  cream  on  the  top. 
Cold  meat  and  tomato  salad. 
F&t^  de  foie  gras,  with  bran  biscuits. 

Diitntr 

Soup  Juliene. 

Salmon.    Mayonaise  sauce  and  cucumber. 

Sweetbreads  and  tomato. 

Junket 

Mushrooms  au  gratin. 

Tomato  Salad. — Slice  up  two  perfectlj  firm  and  ripe  tomatoes.  Some- 
times  it  is  nece8sary  to  remove  the  core  and  pipa.  Add  a  teaspoonful  of  oil 
and  two  teaapoonfuls  of  vinegar,  and  sprinkle  on  a  little  pepper  and  salt. 

Maifonaise  Sauce 

Yolks  of  3  eges. 
^  pint  best  salad  oil. 
I  gill  tarragon  vinegar. 
Fepper  and  salt. 

In  a  round  basin  begin  stirring,  with  a  wooden  spoon,  the  jolks  of  the  eggs, 
pepper  and  salt,  until  they  are  quite  mised.  Then  add,  drop  hy  drop,  the 
salad  oil  and  the  vinegar,  stirring  ali  the  tirne  in  the  same  direction ;  if 
added  quickly  the  egg  curdles.  'When  finished  the  sauce  must  have  a 
creamy  appearance. 

Siveetbreads  and  VegetaUes. — For  the  preparation  of  8weetbreads,  see 
p.  486.  The  prepared  8weetbread8  are  first  8tewed  in  milk,  then  rolled, 
in  slices  of  fat  bacon,  and  placed  in  the  oven  for  a  quarter  of  an  hour. 

The  bacon  is  then  removed ;  the  sweetbread8  are  cut  in  slices,  and  grated 
Parmesan  cheese  is  shaken  over  them.  They  are  again  placed  in  the  oven 
and  braised  in  a  rich  brown  grHvy. 

Served  on  eroutons  of  gluten  bread,  in  the  centre  of  which  can  be  placed 
stewed  tomatoes,  green  peas,  fresh  French  beans,  8tewed  mushrooms. 

Mushrooms  au  gratin 


10  mushrooms. 
Piece  of  onion. 
1  teaspoonful  chopi 
1  saltspoonful  of  tnyme,  fresli. 
dried. 


Pepper  ") 

Salt  >  to  taste. 

Lemon  juice  J 
Almond  biBcuit  crumbs. 
1  oz.  butter. 


Select  10  cup  mushrooms  about  the  same  size.    Peel  the  mushrooms  very 
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carefuUr  without  breaking  thom ;  cut  out  the  atolks  close  doma  with  a 
spoon,  and  acoop  out  the  inside.  Feel  tlie  etalka,  aud  cbop  ihem  up  with 
the  eooopcti-out  |x»rtiou  ;  add  llie  onion,  paraley,  and  tlijme.  Fry  ali  tliis 
in  tlie  pau  witli  a  little  hutter.  Add  sufficient  biscuit  cnimbe  to  make  the 
whDle  iiito  a  moist  poste,  and  season  to  taste.  liake  iu  the  ovcu  uiitU  the 
mnshrooms  are  quitc  tunder.    Serve  with  aome  iiicelf  fried  parale^  rouud  it. 

Pifth  T)mj 
Breakfail 
Teo,  chocoUte,  cofiee^  and  cream. 
Findon  hnddocka,  atewu<l  in  miUc  or  bruiled. 
IVioliefI  eggs  on  Bpiiiacli. 
Ahiiund  )u4i%-e^    Gluten  crackoela.    Uutter. 

Lunch 
Coooa  nibs. 

}'otto<l  horrings.     .Stewed  cucnmlier  and  ch(>e«e  sance. 
btilton  cheese.    l*me  bisctiits.    Toasted  gluten  flour  bread. 

Dinner 
Puri^re  of  lettuco  or  spinacb. 
Turbtit  And  tartar  sauoe.     (See  in/ni.) 
1£oast  cilicken  and  watcr-cresfl. 
Blanc-mange. 

(8«e  p.  479,  ustng  saccharine  instead  of  sugar.) 
Tarragon  creams. 

Stewed  CvcumUr  and  Chee«  Satiee. — Cut  a  freeh  cucumber  in  pieces 
about  4  iuchcs  loug.     Boli  uiitU  tender. 

Puur  over  Ihti  cucumber  when  cooked  the  fuIlowing  che^ae  aauce. 

Make  the  aauce  in  the  same  \vay  as  sauce  HulUndaise  (p.  498)»  omittiog 
the  tarragon  rinegar,  and  add  3  tablespoonfuls  of  grated  Parmeoan  cbeeee 
before  8en'iQg. 

Tartar  Sauee 

S  tableipoonfuls  of  MAyanais«  sauoe. 

1  teaapoonful  chopped  parviev. 

A  smul  pie<.<e  of  very  (inolj  chopped  shallot. 

1  teaspoouful  of  niuBtard. 

MU  theee  ingredients  weU  together  and  gentlf  haaL 

Tarragon  Creams 

1  pilit  cream. 
^opi>cr  and  snlt. 
S  teaspoonfula  chopped  tarragon. 

Pat  into  a  baain  1  white  and  yolks  of  2  eggs,  the  cream,  and  a  little 
vrhiLe  pepper  and  solt.  Beat  up  with  a  fork  until  smootb,  add  a  little 
chopped  tarragoD. 

Bntter  some  little  monlds,  sprinkle  the  top  vrith  cliopped  tarragon  and 
truflleB. 

Pour  in  the  mizture  and  atand  the  moulda  in  a  stewpan  of  boiUng  water 
reaohing  to  three-quartera  height  of  the  moulda. 

IVhen  the  water  bolla  dniw  tlie  pan  to  the  side  of  tlie  stove  and  poodt 
for  about  twenty  minutes  till  the  creams  aro  aet 

Turo  out  OD  a  warm  diab  aud  aorvo  witb  sauce  Hollandaise  round  them 

Sizth  Day 

Brtal^itMi 

Tea.  coflee,  wlth  creoni. 

Cntltstii  of  v!w,  faniu,  or  crall    Caiup  pio. 

Gluten  and  bran  brtud.     Buttor.     Miu-raalade. 


^1^ 
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Lunch 

Fiflh  roe  eouffl&i. 
Smoked  tongue  and  salad. 
Cheese,  with  almond  biscuita. 

Dinner 

Cock-a-leekie. 

Whitebait.    Lemon  sliced.    Brown  bread  and  butter. 

Roast  lamb.    Mint  sauce-    Asparagus. 

Gooseberi'y  fool. 

Hot  caviare  on  toast.    Oluten  bread. 

J^ah  Roe  Souffiis. — Take  8ix  roes  of  fresh  herrings,  blanch,  and  pouud 
them ;  then  flavour  with  salt,  pepper,  pounded  mace,  and  nutmeg.  Add  half 
oz.  butter  and  yolk8  of  two  eggs  beaten  weU  together.  WhiBK;  the  whites 
of  8ix  eggs  into  a  stiff  froth.  Mix  the  same  with  the  roes^  and  bake  in 
ramequin  cups  for  about  five  miuutes. 

Serve  imiuediately  the  souffl^s  are  removed  from  the  oven. 

Meat  and  Sot  Water,  or  "  Scdishv/rg  "  Diet 

Great  čare  and  consideration  are  called  for,  both  as  to  the  reconunendation 
of  this  diet  and  the  best  means  of  giving  effect  to  it.  The  writer  recently 
8aw  a  patient  who  came  complaining  of  intense  weakness  and  loss  of  flesh 
consequent  on  a  course  of  treatment  laating  nine  weekB  carried  on  "  by  corre- 
spondence."  The  patient  had  been  instructed  to  take  a  moderate  amount  of 
exerci8e,  including  golf,  and  wa8  greatly  surprised  to  find  that  not  only  was 
esercise  impossible,  but  at  times  she  had  hardly  strength  to  stand.  Very 
special  precautione  are  alwayB  nece88ary  in  stout  subjects. 

The  value  of  the  treatment  is  undoubted  in  some  cases  of  indigestion 
and  chronic  auto-intoxication  associated  with  it.  Further  reference  is  made 
to  it  in  other  articles  (vide  "  Gout,"  "  Indigestion,"  "  Obesity."  "  Sprue  "). 

Meats  and  Beef  Juices. — At  first  the  patient  begins  with  lean  meat  of 
heef  in  mince  or  cakes.  However,  if  the  patient  is  unable  to  assimilate 
soUd  food,  Camick'8  Uquid  peptonoida,  peptonised  home-made  beef  teae  and. 
esBences,  Valentine'8,  Wyeth'8  beef  juiee,  Bovril,  Vimbos,  Brand'8  beef  juice 
or  meat  jelly,  may  be  used  instead.  Gradually  the  patient  begins  to  take 
lean  mutton  cakes  and  the  white  meat  of  chicken.  The  white  of  an  egg 
raw,  lightly  boiled,  or  poached,  is  also  allowed. 

The  following  directions  will  be  useful  in  the  preparation  of  the  muscle 
cakes: — 

Lean  Meat  Cakes. — The  beef  should  be  used  from  weU,-grown  animals, 
and  steaks  cut  from  the  centre  of  the  round  are  the  best  for  thia  purpose. 
The  beef  pulps  can  be  prepared  in  the  following  manner: — Ali  the  fat, 
fascia,  and  connective  tissue  and  bone  are  removed,  and  the  meat '  is  placed 
on  a  board  or  in  a  chopping  tray,  and  is  shredded  down  with  a  blunt  knife; 
the  pulp  is  then  scraped  together  with  a  spoon,  the  result  is  that  ali  the 
tough  fibrinous  parts  remain  behind.  The  scraped  pulp  is  hghtly  moulded 
by  the  hand  into  cakes  firom  half  to  one  inch  thick,  and  8lowly  broiled  over 
a  clear  fire  free  from  smoke.  When  cooked,  serve  on  a  hot  plate  with  a 
little  butter,  and  seaaon  to  taste  with  pepper  and  salt.  The  flavouring  may 
be  varied  by  using  "W"orcester8hire  or  Halford  sauce,  mustard  and  horse 
radish,  or  lemon  juice.     A  small  quantity  of  celery  is  also  permisaible. 

Drinks. — The  patient  is  uaually  advised  to  drink  from  one  to  two  pinta 
of  hot  water  (110°  to  120'  F.)  at  one  and  a  half  hours  before  each  meal, 
and  half  an  hour  before  retiring.     If  the  water  is  drunk  8lowly  the  stomach 
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vrill  not  bc  disteadcd,  and  tho  patient  will  not  cxpcrience  any  sensc  of 
diacomfort.  If  plitiu  hni  water  'm  naustiating,  it  can  be  uiade  ujoru  |>ulatable 
by  the  addiLion  of  sal  voUtile,  gin^er,  fir  lemon  juice.  AVhen  tbere  in 
iotenae  thirst,  a  little  chloride  of  calcium  or  nitrate  of  potash  will  niako 
the  water  a  niuch  bctter  thirst -queackcr.  If  coni« tipa tion  is  prcsent  a 
teaspoouful  of  magneaium  aulphute  can  be  added  to  Ihe  watcr. 

WbHU  tbti  Htnotat^HH  of  thu  diet  iti  Hrat  relozed,  tlie  foU()wing  rice  tjconea, 
preferal)ly  taken  bot,  nre  very  palatnble  and  ea8y  of  digestion. 

Hm-.  Sfx»ttii.—fiai\  a  taacupful  of  Trhole  rioe  for  Zh  houra.  To  the  rice  sdd 
quarter  of  a  t^jicupful  of  sifted  Hour,  a  teaspoonful  of  haldng  powder,  and  autficient 
w«ter  to  make  a  thick  bntter  ;  then  stir  in  n  pinch  of  snlt  and  the  white  of  one 
egg  veli  beaten  up.  Pour  the  iiiixture  into  vell-greosed  cake-tins  and  boko  ia  au 
oven  for  thirty  minuten    To  be  eaten  with  butter  and  more  luilt  if  dcsircd. 

Oy8ter8  are  a  wolcome  nddition  to  the  monotony  of  the  diet,  and  niay 
1)6  prepared  as  foUow8. 

Oj/gt£ra.—Faano(\. — Take  six  deep-sea  o^iters,  plače  them  in  a  colander  and 
pour  cold  water  over  them.  Dniin  tor  tcn  minut««.  Plače  the  oyst«irs  in  a  very 
liot  iron  pan,  add  nit,  pepper,  a  sinall  piccc  of  butter,  and  a  teaspoonful  of  meat 
■točk.  Cook  for  a  few  lumutes,  and  »erve  the  ojstera  gamiahed  with  a  thin  slioe 
of  lemon. 

Broiled. — Tnko  fiix  largo  o^stcrs.  Lay  tliera  on  a  bourd  and  dry  them,  season 
with  aalt  and  cayenn6  pepper.  Have  a  gridiron  UiorouKlily  heatcd,  plač«  tho 
oy8t«n  on  the  gridiron  and  brovrn  them  o»  both  Bidei.  rlaoe  tlie  oyster8  tm  a 
rerr  warm  plate  and  pour  round  them  a  little  beated  beef  juice  and  a  little 
melted  butter. 
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St«  aUo  ACCOMMODATION,  PUPIL 

ANATOnnr.  —  The  iris  is  the  aaterior  part  of  the  Lunica  vasculcea  or 
uTeal  tract  It  is  the  beautifully  coloured  and  contractile  membrane  eeen 
tbrough  tho  transparent  cornea.  By  it«  circumfcrencc  it  is  attached  to  the 
lig&meutuDi  pectinatum  and  ciliury  body.  Ita  antcrior  surfooe  is  Cree, 
ViTiilat  tlie  ]H)Hii!ri()r  »urface  reula  by  itn  pu])ilhiry  maruin  a&iiuHt  tho 
capBult!  of  the  bos ;  an  abaeuce  of  this  eupitort  caiinent  the  iris  to  be  tn^mu- 
louB — iridodoru»i$.  It  sopamC««  tbe  anturior  ohamb&r,  between  it  and  the 
ooiiieft,  &om  the  posterior  chamber,  betweea  it  and  the  lena.  SUKbtly  to 
the  naaul  uide  of  ils  centre  ia  the  aperture  of  the  piipil,  who8D  diainetor, 
when  the  ihs  is  reating,  varies  from  three  to  siz  millunetrefl.  In  thiokneBB 
the  iris  is  aboat  0'4  millimetre. 

Developiueutallv,  the  iris  eonsista  of  lwo  jinrt«,  the  antcrior  portion  being 
mesodenuic,  tlie  {Msteriur  portion  ectodenuic,  in  origio.  The  mesodermic 
tria  ia  compoead  of  the  folloning  hiyers : — 

1.  The  anterior  endothdium,  continuoufl  with,  and  similar  lo.  tho  lining 
cells  of  Descemofs  membrane  and  tho  ligamentum  pectinatum.  It  ia 
bralnn  htto  and  Ihere,  where  crypt«  in  the  sucujeding  Ujer  tziit. 
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2.  TJie  ^ihstantia  projrria,  coiisisling  nf  a  stroma  of  connective  tifisue, 
containing   branching  connective-tissiio  tiells,  many  of  which  in  dark  ey< 
are  pigmented.     The  anterior  part  of  this  laver  is  8omewhat  conden* 
and  tVcc  from  blood-vesaels;  tliis  lias  been  ti-rmcd  the  anterior  hovndai 
ldytr,      Withia    ihe    »tmiiia   ure    found    musciilar    libres,    blood  -  vcsselaj 
lymphatic  tissue,  and  urrves.      Tho  trusciilar  fibree  are  unatrijied,  aud  are 
arranged  to  form  two  detiaite  tracts.     One  of  theBe,  the  sphinctf:r  or  con-^ 
strictor  pupiHa;,  consiata  of  a  flatteaed  ling  around  ttie  edge  of  the  pupUj 
nearer  to  the  poaterior  tbau  to  t}ie  anterior  j^uriace  of  the  iria.     The  secont 
niusciilar  tract,  the  dilator  pupill/r,  i«  radi)il]y  platie^J  in  the  posterior 
of  the  atroma,  immediatcly  anterior  to  tlie  membrane  of  Itrucb.     It  is  coui- 
posed  of  delicate  spiudle  celli,  which  caanot  bc  scen  unless  the  iris  is  firal 
bleachcd. 

3.  7'A(r  posleriur  limiting  mevihrane,  or  membrane  of  Bruck,  a  tbin^ 
hyaline  membrane,  coDtinuoiis  with  the  lamina  vitrea  of  the  chonnd  and 
ciliary  body. 

The  ectodermic  iris  is  coniposed  of  two  layer8  of  pigmented  cells ;  (o) 
an  anterior  laj-^r  of  spindle  cells,  the  continuation  of  the  pigmented  layer 
of  the  retina ;  and  (6)  a  posterior  layer  of  polygonal  cells,  the  representative , 
of  the  remaiader  of  tlie  retina.     Those  layera  can  ouIy  be  seeu  in  albin( 
irides,  or  whore  the  iris  bas  been  bleached,     Togetber  they  form  the  urea. 

The  colour  of  the  iris  in  dark  eye8  is  due  to  pigment  granules  in  thf 
connective-tisBue  coi-pusclca  of  the  substantia  propria.especiallv  those  iu  the 
anterior  portiou.     If  pigment  is  absuut  from  the  Btroma,  and  only  preeent 
in  tlie  uvea,  the  iri«  appRars  blim,  if  coiiipiir(itively  thin,  as  ia  the  caae  iu 
chiklren  and  young  »dults;   vvhere  the  iris    becomes    thicker  the  colour, 
changes  te  gray.    The  eye8  of  newly-bom  children,  even  among  the  dai 
racea.  are  alwaya  blue,  aince  at  thie  age  tlie  pigmeutation  is  confined  to  thel 
uvea.     If  pigment  is  ahaent  frnni  hoth  stronia  and  uvea,  the  eye  appeataj 
pink,  o\ving  to  the  choroidal  reflex  sbining  Ihrough  the  iria;  this  is 
albinos. 

Tho  ciliary  body  is  that  part  of  the  tuniea  vasculoaa  which  estends 
baekward8  from  the  base  of  the  iria  to  the  ora  aerrata.  Anatomicftlly,  it 
consiata  of  three  imrts:  (1)  an  anterior  thick  portion,  which  aiipjwrt8  the 
ciliai"y  proceases,  the  pars  plicata  or  corona  cilmris;  (2)  a  posterior  j>ortion, 
devoid  of  processee,  which  gradually  thins  off  into  the  choroid,  the  pars  non- 
2>licata  or  orbiculaHs  ciliaris  ;  aud  (3)  the  ciliary  musde. 

The  ciliari/  proce^es  are  very  vaaoular  folds  of  a  connective- tissue  stroma 
similar  to  and  contiuuouB  with  that  of  the  iria,  and  limited  extemally  by 
the  ciliarj'  niuscle.  They  are  about  8eventy  iu  number,  and  betweeu  two 
and  threc  millimetres  loug.  Liniug  ihem,  aa  well  aa  tho  pars  non-pUca.ta, 
are  two  layer8  of  cella  sepamted  from  the  under]ying  cormeetlve  tissue  by^H 
the  lamina  vitrea.  The  !ayer  nest  this  lamina  is  pignient«d,  and  is  ooQ-^^| 
tinuouB  with  the  pigmentary  epithelium  of  the  retina  behiud  and  the 
correspondiug  laycr  of  the  iria  in  front.  The  inncr  layer  of  oella,  devoid  of 
pigment,  ia  the  aole  rupresentative  of  the  remaiuiug  layer8  of  the  retina, 
and  is  udled  t!ie  pars  ciliaris  Tftinar. ;  in  the  iria  it  is  continued  aa  a 
pigmented  layer.  It  consists  of  two  kiuds  of  cells,  one  set  being  cuboidal, 
granular,  and  with  proniinent  nuciei;  the  other  set  being  extremely  fine 
and  eloDgated,  so  aa  to  form  aleuder  fibrils,  which  unite  together  and  aid 
iu  the  forniatiou  of  the  BUHj>ensory  ligament.  Secrotnry  tubular  glaiida  have 
been  de8cril)ed  by  Treacher  Collins.  They  exist,  for  the  most  part,  at  the 
junction  of  the  plioated  and  non-plicated  portions  of  tho  ciliary  body. 

The  eiiiary  mvade  arises  from  tho  libres  of  the  ligamentum  pcctinatum 
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opposite  the  Bclero-corDeal  juDctiou  ;  the  greater  part  of  its  fibres  (meridioual) 
pass  dircctly  backvards  to  bo  iuserted  into  iho  exterual  la^ers  of  tlio 
cboroicL  Tlie  difTerent  muscular  buiidlea  ara  Beparatetl  liy  amall  Lracta  of 
conDective  tissue.  Other  fasciculi  (obUqQe),  more  loosely  anunged.  paas 
inwards  to  the  ciUary  proceaees;  tbese  run  divcrginglv,  and  frequoDtly 
uuastomoee  witb  cach  olhcr.  Otliers,  the  most  iotcrDal,  on  rcacliiug  tlie 
baae  of  the  iria,  jiasa  iuto  a  direclion  ahnoat  eireuhir,  foruiiug  the  drrular 
invacle  v/  MitlUr.  This  aiintiliu*  mii»cle  is  better  devpU>i)«tl  in  hjper- 
nietropos  than  in  emmetropes.  In  myope«,  on  the  contrary,  the  circular 
fasciculi  are  small,  the  uieridioual  Hbrctfcoustitatiug  nearly  ali  the  musolo. 

The  libres  are  of  tho  uustripett  varietr :  the  uitiacle  poaaessea  a  uet^ork 
of  cajtiUarieii  and  a  jilesu«  of  non-medullatc<l  nerve-libres,  \vitb  nuniHrous 
g&ngUon  cells. 

The  hlood-ntp^y  of  the  iris  and  oiliniy  tiody  comes  Crom  the  long 
lJ06terior  and  the  anlerior  ciliarj  arteriea. 

The  two  long  posterior  ciliary  arteries,  ariaing  from  the  ophtfaalmie 
artoij,  picrc«  the  aclerotic  close  to  the  optic  nerve,  one  ou  either  trido,  aud 
pafiH  f(irwanlH  1iet\vben  the  choroid  and  aclerotic,  tnipplTiug  neither,  tlll  thcy 
readi  the  nliary  region.  Cloeo  to  the  poeterior  border  oi  the  ciliarv  ntiincle 
each  divide«  into  tn-o  branclies,  which  t-tike  a  circiilur  dinvtiou  panilVl  U* 
the  oqiiator  of  the  eycball,aud  uuite  with  brauchea  from  the  auterior ciliaries 
to  form  the  circulua  arterio6ii8  iridis  major,  which  Ltes  between  the  meri- 
dional  and  circuUr  jMjftions  of  the  ciliarj-  muscle. 

The  antrrior  cUutn/  arteties,  about  five  in  nuuiber,  oome  from  the 
muecuiar  und  l8chrynial  braufhes  of  the  o]>hthalmic  art^^r)' ;  they  pierte  tho 
Bclerotic  uear  the  margin  of  the  cornea,  and  thuu  divide  iuto  bninche«  to 
the  i:iliary  muacle  and  to  the  circuluB  arteriosvia  iridiH  major. 

The  cirtuluf  arteriosu*  iridia  viajor  gives  oti'  brunchoa  to  the  ciliary 
pTOcesses.  It  aiso  seuds  branehes  to  the  iris,  vhich  pasa  radially  toward8 
the  papillaty  margio.  Close  to  the  Utter  ther  form  an  anaalomotic  ring, 
the  cimdiLs  arteriosus  irtrfi*  minor,  from  which,  in  the  Uvtal  eye,  fine 
branche«  pa«  to  the  pupillar)-  membrane. 

The  iridic  arteries  have  thick  middle  aud  outor  coate,  and  bnt  little 
muscular  tiasue. 

The  vein«  of  the  iris  and  ciliary  body  do  not  exm!tly  oorTCBjiond  to  the 
urt«riea  Thtis  the  antenor  ciliar^*  veins  aro  qttite  small,  and  onIy  rfcei>'e 
blood  from  part  of  the  ciliary  muscle.  They  anastomoee  with  the  conjunc- 
tival  viins  aud  witli  Sclilemm'«  cauat.  The  blood  from  the  veins  of  the 
iria  and  the  rest  of  the  ciliary  body  is  rotiirned  to  the  choroidal  veins,  and 
■o  to  the  vuna'  vortiooss^ 

The  ftfrta  of  the  iris  and  ciliary  body  are  derived  from  two  sonroes. 
The  lont/  cUiary  ntrvea  are  branehes  of  the  Danil  branch  of  the  ophthalmlc 
divbiion  of  the  fifth  nerve,  and  are  thorefore  BenBory.  ThBy  8U]fply  the 
ciliary  muscle.  The  thort  eiliary  nerva,  about  tifloen  in  number,  are 
branehes  of  the  ciUary  gunglioa,  being  derived  from  the  oculo-motor  nerve, 
aud  pierce  the  sclcrotic  near  the  optic  ncn-e  eutrauce,  pafldng  forward8 
botweeu  thiit  tnnic  and  the  choroitL  Ou  reacliiug  the  ciliar^  body  they 
form  the  ciliary  plextis,  from  which  iihree  pua  to  the  ciliEry  muaclo. 
Paasing  ou,  a  aeooDd  plerus  in  forraed  in  the  iriA,  from  which  vam-motorial 
branehes  BUpply  the  vessels ;  muaculju-  branctics  from  the  tbird  nerve 
8Upi>ly  thu  L-onsthctor  pupilhe;  sviiijuithetic  tibrua  poae  to  the  dilator 
pttpilla' ;  while  iwn8ory  tibrea  8up|tly  the  anterior  surfoce  of  the  iris. 
GangUon  coIIh  aro  foand  in  the  ciliarj'  body.  but  in  the  iris  their  presence 
is  doubtful. 
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The  li/mphatics  of  the  Iris  and  Ciliary  Body. — There  are  no  distinct 
Iymphatic  vessels  in  the  iris,  but  the  sheaths  of  the  blood-vessels  contain 
l7mphatic  fdnuses,  and  the  whole  stroma  is  riddled  with  Iymph  spaces. 
Whether  these  q>ace8  are  in  direct  communication  with  the  anterior  chamber 
through  the  crjpts  deecribed  above  is  not  definitely  known ;  they,  however, 
open  into  the  spaces  between  the  fibres  of  the  ligamentum  pectinatum,  and 
80  reach  the  canal  of  Schleram. 

Between  the  ciiinTj  muscle  and  the  sclerotic  coat  is  a  Ijmph  space  con- 
tinuous  with  that  between  the  lamina  suprachoroidea  and  the  lamina 
fuBca,  and  limited  anterlorly  hj  the  attachment  of  the  ciliary  muscle.  It 
is  a  common  seat  of  inflamrnatorj  exudation  or  heemorrhage  in  cyclitic 
trouble. 

Physiology  of  the  Iris  and  Ciliarv  Body. — Under  this  heading  the 
following  important  subjects  are  included — the  action  of  light  and  certain 
poisons  on  the  pupil ;  associated  movements ;  the  mechanism  of  accommoda- 
tion ;  and  the-  function  of  the  ciliarj  processea. 

Movements  of  the  Pupil. — The  iris,  \vith  its  central  aperture,  the  pupil, 
servea  aa  a  diaphragm  to  shut  oflf  marginal  rajs ;  spherical  aberration  is 
thus  prevented.     It  also  regulates  the  amount  of  light  entering  the  eye. 

Contraction  of  the  pupU  to  light  is  brought  about  by  the  action  of  the 
sphincter  pupillse,  which  is  governed  by  a  reflex  mechanism,  of  which  the 
optic  nerve  is  the  afferent  path,  and  the  oculo-motor  nerve  the  efferent 
path,  the  centre  being  situated  in  the  floor  of  the  aqueduct  of  Sylviu8.  The 
method  of  examining  the  pupillarj  light  refleses  is  as  follows:  Let  thepatient 
be  placed  in  a  good  bright  light,  daylight  by  preference,  then  cover  both 
eyes  with  the  hands ;  upon  esposing  one  eye — for  example,  the  right — to 
the  light,  its  pupU  contracts  {direct  light  Tejiex),  and  the  left  pupil  also 
contracts  (indirect  or  C07isensual  light  rejlex),  though  to  a  less  extent,  being 
indirectly  stimulated  through  the  light  entering  the  right  eye ;  upon 
exposing  the  left  eye,  a  further  sUght  contraction  occurs  in  the  right  eye 
(consensual  reflex)  in  conjunction  with  the  direct  reflex  in  the  left.  Con- 
sensual  light  reflex  cannot  be  obtained  in  those  animals  whose  optic 
nerves  decussate  completely.  If,  after  ahading  the  eyes  for  a  few  minutes, 
they  are  suddenly  esposed  to  a  bright  light,  a  slight  and  temporary 
rhy thmical  contraction  and  dilatation  of  the  pupils  enaue — hippus ;  this  is 
very  evident  in  neurotic  persons. 

Other  causes  of  contraction  of  the  pupil  are :  (1)  stimulation  of  the 
optic  nerve  by  agents  other  than  light,  as  electricity;  (2)  accommodation  of 
the  eye  for  near  objects ;  (3)  the  early  stages  of  poisoning  by  ehloroform, 
alcohol,  etc.,  and  nearly  ali  stages  of  poisoning  by  morphia,  eserine,  and 
some  other  drugs ;  (4)  deep  aleep ;  and  (5)  the  local  appUcation  of  eserine 
and  other  myotic8. 

DUatation  of  the  pupil  is  brought  about  by  the  dilator  pupillse,  which  is 
governed  by  a  reflex  mechanism,  just  as  ia  the  conatrictor  pupillie.  The 
dilator  pupillce,  as  to  the  exiatence  of  which  there  haa  been  much  controver8y, 
has  been  demonatrated  both  phy8iologically  and  anatomically.  It  is 
supplied  by  8ympathetic  fibres  arising  from  the  cilio-spinal  centre  in  the 
upper  dorsal  region  of  the  cord.  This  centre  is  subordinate  to  a  higher 
reflex  nerve-centre  in  the  medulla.  The  fibrea  leave  the  cord  by  the  lower 
cervical  and  upper  dorsal  anterior  nerve-roots,  and,  pasaing  into  the  last 
cervical  and  first  thoracic  gangUa,  enter  the  sympathetic  cord,  pasa  upward8 
to  the  Gasserian  gangUon,  and  through  the  nasal  nerve  enter  by  the  long 
root  the  lenticular  ganglion,  from  which  they  proceed  by  the  ciliary  nerves 
to  the  iris. 
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I>iIatition  of  tlie  pupil  oocurs:  (1)  wlieu  tlie  stimulus  of  light  is  wilh- 
druwn  irom  the  redna;  (2)  when  Uie  eye  is  adjusted  far  disUut  vision;  (3) 
duriug  (lyspua?a,  poverful  irritation  of  tlie  sensurj  Den'es,  ^Holenl  muscular 
eflbrts.  in  the  latcr  stagea  of  chloroform  poisoning,  and  in  aH  stoges  of 
ipoiaoning  by  atropine  und  ccrtjiin  other  lirugs;  and  (4)  after  the  looftl 
action  of  atiiopine  and  other  mvdriatics. 

Besidee  the  ref)ex  meL*hani»<ius  rpgulating  the  eize  of  the  pupil,  a  locol 
mechaniBm  is  suppused  to  exist  either  in  the  iria  itself  or  iu  the  rhoniid, 
where  ganglion  cells  are  present.  When  eserine  is  applied  to  the  eye,  con- 
tractioD  of  the  pupil  is  caused  nrhether  the  thtrd  ucn'e  has  hcea  divided  or 
not,  and  with  a  struug  duše  it  cannot  be  overcome  by  slimulalion  of  ihu 
8J'iiipatl)etic. 

Associated  ^fovemeQts. — Two  movements  are  said  to  be  asBociated  when 
the  special  central  nervous  incchanism  used  iu  cairr^ing  out  the  one  uci 
BO  connected  wiUi  that  employed  iu  con^iug  out  the  other  thut  wheQ  we 
eet  the  one  mecbanism  in  action  vre  unintentionallr  aet  the  ot}ier  in  action 
also.  ThuB  the  movements  uf  convcrgence,  accouiuiodaliou,  and  eontrnction 
of  the  pupil  are  produced  together  during  ncar  vision  by  »iuiultaneuus 
Btimulutiou  of  ali  the  fibree  of  the  third  nerve,  and  if  one  nf  tliese  in  in 
exceeB,a0  in  convergent  concomitant  strabismus  ><rith  hypenueCroi>ia,  it  ukdy 
be  merely  neeeasary  to  correct  the  exc«s&ive  accommodation  in  order  to  cure 
tho  8quiut.  The  uucleus  of  the  thinl  uervu  conaists  of  detinite  compouent 
ports;  the  moBt  auterior  portion  presides  over  aecommodation ;  \iv\o\r  this 
u  llm  centre  for  the  action  of  the  pupil;  farther  dovvn  couie  tlie  cells 
governiug  the  levator  palpebnt  aiid  the  intcrnal  rcctas;  vrhile  uiost 
poeteriorly  the  uucleus  auppUes  filires  to  the  rectus  superior,  obIiquus 
inferior,  and  rectus  infcrior. 

The  Mechanism  for  Accommod&tioa.  —  Ali  are  agrced  that  during 
(looommodation  the  antcrior  surface  of  the  lens  becomee  more  convex,  but 
how  ex&ctly  thia  ia  brought  about  lias  not  beeu  defiuitely  prored.  Tho 
capsulc  of  the  lena  in  attached  by  the  suspensorj  ligament  to  the  ciliary 
processes.  and  suv  alteration  in  its  tautnoes  will  produce  an  alteration  in 
the  form  of  tho  eluatic  lena.  Two  cliicf  tlieories  bare  been  brought 
forward.  (1)  According  to  the  theoTy  of  Hdmholtz,  duriug  tho  oct  of 
accommodation  for  near  objects  the  sttspenaory  ligiiment  is  relaxed.  This 
is  chif!lly  brought  about  by  the  annular  f>art  of  the  ciliary  muacle.  whicli 
on  coutnicting  causee  tho  ciliary  prooeasee  to  approxiinato  to  the  axis  uf  the 
erelNill.  Help  ia  also  given  by  the  meridionu  fibree,  which,  uciiiig  on  the 
choroid,  dniw  it  und  the  ciliaij  body  forw)irdiL  Ab  a  resulL.  i\w  Ugiiuii^ut  ia 
rebuced,  and  the  elaeticit^  of  the  lens  c&ubob  the  whole  of  »ta  anterior 
aurfooo  to  beoomo  more  sphericaL 

(2)  Aooording  to  the  more  rocent  thf(ny  of  Tteheming,  the  suBpcn8ory 
Ugitmcnt  is  tightenod  duriug  accommodation  fur  neurobjecta.  The  auuular 
|Nirt  uf  tlie  ciliary  muacle  ueea  the  choroid,  to  whicb  it  is  »(.UichiHl,  lus  \i» 
lixHd  jMiint.  uud  drawB  the  ciliary  procoasoB  tovards  tliis.  ihu^  ti-iitliiig  tn 
cauHc  a  posteriur  diBplttceinent  of  the  IcntL  This  ia  prevontod  tiy  the  re.tt  of 
tho  ciliary  muacle,  which,  with  tbu  Hclun>-coruuul  juuctiou  aji  ita  urigin, 
pulla  on  the  choroid,  cauaing  a  forwanl  movement  of  the  vitrecus.  As  & 
result  of  these  actions.  the  anterior  surface  of  the  lene  becomos  hyp«rboloid 
in  form ;  in  tho  neighbourhood  of  the  antohor  polo  it  booomeii  more 
convex,  with  tluttcning  of  thu  murt*  pi-riplicral  ioaea. 

The  cvideiK-o  in  support  uf  theiw  two  viewB  ia  oonsidicred  iu  the  uticlo 
on  "  Accommodation  "  ni  vol.  i. 

The  FunctioD  of  the  CiHary  Proocnes. — The  dliaij  proceaies  bavo  a. 
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double  function ;  they  support  tlie  lens  by  mcans  of  the  suspensonr 
liguiucut,  w])icli  ia  partij  atlached  Vo  tliem,  tiiul  they  take  part  in  the  pro- 
ductiou  of  th«  ai|ueous  huiunur.  Ksactly  what  iiortion  of  their  structure 
ia  engaged  in  this  8«cretion  is  stili  a  nifttter  of  some  doubt.  The  ciliarj' 
glaDos  diecovered  by  Collius  are  couaidered  by  Mm  to  be  the  source  of 
the  fluid  of  the  eyo,  but  it  is  daubtful  whether  they  are  attfficicntly 
numeroua,  aud  it  seems  lietter  to  eonsider  that  the  processeB  aa  a  vhole  are 
the  Btruclures  concemed.  It  hns  been  Hiiggested  that  the  cilittry  glands,  of 
who8e  eKiatence  there  seems  to  be  uo  doubt.  eecrcte  pigment.  They  are 
found  in  grcater  number  in  dark  ejcs  than  in  blue  cyc3,  and  appear  to  be 
absent  in  albiiiofi. 

CONiJESn  AL  ABKORMALITIE.S  OF  THE  Tris. — Abnoniialitiefl  in  Pigraenta- 
tioD. — Pigment  may  be  corapletely  or  almoat  completelv  absent  froni  the  iris 
in  the  condition  kno\vn  as  allrinism.  The  eye6  look  piiik.  on  occount  of  the 
choroidal  reflex  shining  tlirough  tlie  non-pigment^d  iris.  For  furthcr 
de&cription  of  albiniam  eee  "  Skiu,  Pigmentary  I)iaonlera  of." 

Pigment  may  be  arranged  in  the  iris  not  only  diffusely,  but  in  small 
aggre^tions,  giving  rine  to  a  mottled  up^>earanc.e. 

The  iris  of  one  eye  niay  FL-miiin  blue  while  tliat  of  the  other  eye  i»1 
pigmonted,  becoining  brown;  a  sector  of  one  iris  niay^  again,  be  of  a 
diflcrcut  colourfroui  that  ot"  tlie  rest.  Tbese  couditiaiis  are  included  nnder 
the  term  hHeTochroinut.  Wheii  th«  bett-rocbroinia  i-s  coinpleU;,  t!ie  colour 
of  one  niay  corresj)ond  to  the  colour  of  the  fathers  irides,  and  that  of  the 
other  to  the  colour  of  the  mother'a  irides. 

Occa8ionally  small  niasses  of  pigment  are  sc^n  at.tho  pupillarj  margin  ; 
these  are  estensions  of  tla:  uvml  pigment  of  tlie  iiis,  and  are  foiiud  cou- 
guuitullj  aa  vmM  aa  in  chronif  glaucoma.  It  is  noniialIy  fouud  in  the 
horse,  and  is  termed  ectropion  of  the  uveal  pigment. 

Abnormalities  in  Form. — Iridcremia  or  Aniridia  is  a  more  or  lesB 
complete  absence  of  the  iris,  it  narrow  rim  alone  remaiuiug.  It  is 
freijuently  found  in  membera  of  the  same  fauiily,  and  is  often  accomj^mmed 
by  choroidal  coloboma  and  lenticular  opjioities. 

Colohoma  iridu  consists  in  a  congenital  cleft  in  the  iris.  It  is  w8uaUy 
directed  do\vnwarda,  or  downwards  and  alightly  iu\vards,  aud  resemblca  the 
gap  made  hy  iridectomy,  escept  that  th«  conatricttir  muncle  cau  Ihj  seen  to 
line  its  wallB.  It  varies  in  exteiit  and  fre<|uently  occurs  iu  both  eye8.  It 
is  often  acconipanicd  by  coloboma  of  the  choroid.  It  is  frequently  heredi- 
tary,  and  haa  been  tractid  through  four  generations.  It  bas  l»ecii  producod 
artiHc;ia!ly  in  the  nffspring  of  animala,  a  small  Bsctor  of  who8e.  irulte  haa 
been  causoil  to  become  atrophic.  Most  cases  of  downward  coloboma  are 
probably  due  to  a  late  closuro  of  the  choroidal  fissure.  Ou  account  of  this, 
there  ia  a  cleft  iu  the  ciliary  body,  and  con9equently  bere  either  no  iris  ia 
develf^jed '  or  it  is  nidtraentary.  Thia,  ho\vever,  does  not  explaiu  the 
condition  of  upward  coloboma,  nor  of  a  doulile  coloboma  in  the  aame  eye, 
on  abnormality  which  has  been  described.  These  cases  are  prr)bably  due  to 
some  irregularity  in  the  production  of  the  Bocoudary  optic  veaicle,  hinderiog 
the  developmeut  uf  a  sector  of  the  iris. 

Polyr.oria  is  an  exceedingly  rare  condition,  in  wbich  the  nalural  pupU  ia 
divided  into  two  or  more  apcrtures  by  bands  of  iridic  tissno,  Aa  many  as 
eighl  extra  pupila  have  been  described,  each  aurrouuded  by  rauscular  tissue, 
as  ahovvn  by  the  behaviour  to  atropine. 

Corectopia  ie  a  congenital  mittplacement  of  the  pupil.  It  iaay  be 
sitnated  quite  at  the  periphenr,  close  to  the  sclero-comeal  junction.  It  ia  a 
rare  deforuuty,  aud  is  frequently  accompanied  by  dislocation  of  the  lena. 
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PersisUrd  remainji  u/  ,ke  pu.jnllary  inemhrane  axe  aometimes  IbuntL 
The  membrane  is  u8uaUy  represented  l>j"  one  or  more  fiDC  filaments  ivbich 
uriao  from  the  circtiius  arteriosus  iridis  miuor  (ibus  heing  distiuguished 
from  pOHlerior  sjnechia-),  uud  are  attached  cither  to  the  iris  oppuaite  ur  to 
the  ant«hor  capeule  of  tha  lena.  OcuisiouaIly  ii  liefiuite  membnine  is  seen 
iu  frout  of  the  lens. 

Iridodonesii,  or  trembllng  iriB,  ifi  found  in  cases  of  congeoitall/ 
dialouited  lena. 

Tnfijvmmatorv  Cosditions  of  tue  Ibis  and  Uiuabt  Bouv. — Hjrperaemia 
of  the  iris  attenda  manr  local  intlauimatoTy  dianges,  auch  aa  acute  con- 
junctivitis ;  keratitis,  e6peciaUy  if  due  to  a  foreign  body  deeply  imbedded 
in  the  eornca ;  other  formB  of  iojurj ;  and  after  iutraocular  upcratious,  as 
iridectoui)',  cularacL  uxtntotiou,  ete.  ISeing  the  first  atage  of  iulluuiiiuition, 
ita  early  rccognition,  combined  with  prompt  traiiment,  will  often  nit  short 
an  impending  attack  of  intia.  It  ia  characterisad  hy  contractiou  and 
sluggiah  octioD  of  the  pupil ;  slight  discolc^atiou  of  the  iris  with  indiatinct- 
neas  of  its  reticulum ;  engorgemeut  of  its  vesaels,  vvhich  can  ofCen  be  soen 
nith  a  etrong  raagnif^ing  Icns;  media  which  are  not  hozj-;  and  a  pupil 
wbose  outUue  is  clear  aud  \vhich  dikitea  fully  and  regiUarIy  uiider  a 
m)'ilriiiLia  The  circumcomeal  zone  is  injected,  aud  liicar}'mation  witb 
pliotophohia  ia  ii8ual1y  preaent.  The  Ireatment  conaiata  maiuly  iu  local 
dopletton  hr  leeche«  and  the  use  of  »tropine. 

lntlammutory  conditions  of  the  iris  and  ciliorj  body  are  fTequently 
found  together:  it  will  bc  weU  to  consider  the  Bymptoma  of  each  He[>aralcly 
before  eeeing  what  their  utiological  factors  are. 

Symptoms  of  Iritia. — The  earlieat  8ymptDm8  are  thoae  of  hyper.tmia  of 
theirift: — I.  Themob\tity  of  thtirUisdiminightd ;  ita  movenicntaare cither 
sluggiBh  ur  loBt,  ou  accuunt  of  sposmodic  actiou  of  Lhe  spliiueter  pupillie. 

2.  The  cal^ur  o/  ihe  iris  m  altered.  Thls  change  is  aometimes  Tery 
slight,  but  by  carefiil  examination  with  oblique  focal  illumination  thcre 
vviU  nearly  alway8  be  found  an  altcration  in  the  colour  of  lhe  tiasues 
surrouudiug  the  edge  of  the  pupil.  The  two  Iridea  ahoiild  be  very  airefully 
compiircd.  In  uiaay  cjiaea  ttiu  cltauge  iu  culuur  is  vurv  niarked,  the  bhie 
or  gray  iris  becoming  yeUowish  green,  whilBt  the  dark  brovrn  iria  aseumes  a 
browni8b  red  or  rust  colour. 

3.  Tht  blood-v<9MU  im.m*d\ately  »urrounding  0^  corM<t  are  injtcUdt 
forming  a  pink  or  deep  red  ring;  there  is  coujimctival  injection,  with 
pholophobia  and  lachr)-mation. 

Iu  addition  to  thcse,  wo  have  symptom8  resulting  from  inflammatory 
exudatiou.  TurUditi/  of  the  iris,  due  to  exudation  iutu  its  Rubetunce,  and 
of  lhe  atjueoua  f]uid,  euaues.  Thia  produces  a  muddy  ap{i«iirance  of  the 
pupil.  }'oR  may  uollect  in  Uie  auteriar  chamber  {hijpojiifon),  or  un  iridio 
vessel  mar  rupture.  causing  h«morrhage  {hjfphtrjTM).  If  the  lymph  vvhich 
oocupies  the  pupil  bccomesorganised,  we  get  an  opaque  pcrsistciit  membrane, 
VihkU  may  I«  perforated  by  one  or  more  Bmull  apertures.  This  coudition 
is  termed  ocdvsion  o/  lhe  pupil.  Again,  lympli  iu  the  posterior  chamber 
may  bccnme  orgnniBcl,  fonning  adhesions  betwe^'n  the  iria  and  the  capeule 
of  the  leus  (po$ttrior  $t/iuehi<B).  If  the  whole  of  the  pupillary  margiu  ia 
adherenb  to  the  Icns  capsule,  the  coudition  is  tenui^d  annulur  pvtterior 
^fnechia  ;  the  anterior  chamber  is  cut  olT  from  the  posu-rior  chamber 
^K  {tielution,  or  ezctusiofi^  of  the  piipil).  LaBtly,  the  nhole  iif  the  poetorior 
^M  sarface  of  the  iris  may  1»  aiiherent  to  tho  capsule  of  the  lena,  a  condition 
^m  knovm  bs  (otal  posterior  šipucMa.  This.  howover,  ia  rarcly  found  iu 
^M      abMDCtt  of  ojcUtia. 
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Other  sjTnptoms  of  iritis  are  impaired  vision  and  pain.  The  amount  of 
diminution  of  vision  varies  verj  considerablj.  "VVith  occlusioa  of  the 
pupil  there  is  very  much  less  sight  than  with  eiclusion.  Paia  maj  be 
entirely  absent,  or  may  exiflt  in  various  degrees  of  severitj  within  the  eve 
and  in  the  sun-oundong  parts.  The  amount  depends  largelj  on  the 
etiological  factor. 

Sjmptoma  of  Cjclitis. — Thia  affection,  which,  when  it  occurs  without 
iritis,  is  usuallj  chronic,  with  few  inflammatory  symptom8,  is  recognised  by 
a  &omewhat  dilated  sluggish  pupil,  a  normal-lookiiig  iris,  Blightly  raised 
tenaion,  and  by  the  presence  of  so-called  keratitis  punctata  (or  precipitates), 
being  a  dotted  appearance  on  the  lower  part  of  the  posterior  surface  of 
the  cornea.  Its  pathology  will  be  coneidered  later.  Cycliti8,  when  it 
accompanies  iritis,  is  much  more  acute,  and  is  recognised  by  the  following 
additional  8ymptom8 : — (1)  tendemess  over  the  cihary  region ;  (2)  increased 
intraocular  tension ;  (3)  vitreous  opacities ;  (4)  total  posterior  synechia ; 
and  (5)  celluhtis  of  the  eyelida  and  cheek.  It  is  rare  for  cychtis  to  occur 
without  iritis,  the  irido-cyclitis  U8ually  found  being  that  diBease  formerly 
uamed  serous  iritia,  in  contradistinction  to  plastic  iritis  with  its  marked 
ezudation,  as  described  above. 

In  conaidering  the  etiology,  pathoIogy,  diagnosis,  prognosis,  and  treat- 
ment,  iritis  and  cyclitis  will  be  taken  together. 

Etiology  of  Iritis  and  Cycliti8. — In  the  large  majority  of  cases  of  iritis 
and  cychtia  the  cause  is  some  constitutional  taint.  It  is  probably  only  in 
the  čase  of  a  perforating  injury  that  iritis  is  a  purely  local  affection.  Cases 
of  iritis  occur,  the  cauae  of  which  cannot  be  discovered ;  these,  till  they  are 
better  understood,  are  termed  idiopathic.  Hence  we  have  the  following 
etiological  classification  of  iritis  and  cyclitis:  —  (1)  Symptomatic;  (2) 
traumatie ;  (3)  idiopathic.  In  addition  to  theae  we  have  (4)  8econdary 
iritis,  i.e.  iritia  followiug  inflammation  of  neighbouring  structures. 

(i)  Spnptomatic  iritis  occurs  as  a  reault  of  8yphili8,  rheumaUam, 
gonorrhoea,  tuberculosis,  gout,  and  diabetes ;  it  may  follow  one  of  the 
exanthemata. 

(a)  Syphilitic  iritis  is  much  the  most  common  form  of  iritis.  It 
appears  aa  a  rule  within  the  first  nine  months  of  contagion,  uaually  in  the 
fourth  or  fifth  month.  It  occura  in  about  four  per  cent  of  aH  cases  of 
ayphili8.  There  are  four  chief  forma,  plastic  iritia,  iritis  gummosa  or 
papulosa,  gumma  of  the  iris  and  ciliary  body,  and  irido-cychtia. 

The  plastic  form  differs  from  the  other  forms  in  the  large  amount  of 
esudation,  and  in  the  rapidity  with  which  this  becomea  organiaed,  in 
showing  no  tendency  to  recur  when  once  cured,  and  in  the  abaence  of  very 
severe  pain. 

Iritis  gummosa  or  papulosa  appears  as  a  8econdary  manifestation,  and 
must  not  be  confounded  with  the  next  form.  It  occurs  in  eighteen  per 
cent  of  aH  cases  of  plastic  iritia.  Ita  characteriatic  feature  is  the  formatiou 
of  multiple  orange  or  rust-coloured  nodules  of  lymph,  either  at  the  ciliary 
or  the  pupillary  margin  of  the  iris.  The  ordinary  signa  of  iritia  are  preaent. 
Aa  a  result  of  tliis  form,  a  broad  posterior  synechia  is  very  common. 

True  gummata  of  the  iris  and  cihary  body  may  occur  as  a  tertiary 
eymptom  of  ayphili8,  but  are  very  rare.  They  U8ually  start  at  the  iridic 
angle,  and  cauae  marked  8taphyloma.  Vision  is  U8ually  gi'eatly  affected, 
though  a  čase  bas  been  recorded  (Ophth.  Mevieio,  vol.  xviL  p.  238)  in 
which,  after  correction  of  the  resulting  astigmatism,  useful  vision  was 
reatorcd. 

Irido-cyditis,  the  fourth  variety  of  8yphilitic  iritis,  is  a  late  secondarj' 
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or  tertiar^  mnnifeatation,  sincti  il  may  oecur  Btsveral  yuars  after  the  prtaiary 
iufeclion.     It  is  frequently  ac*.'Oin[i«uied  by  clioroiditia, 

Iltiruiiitorf  B)'])hiUs  is  occasioDallj  cbaract«rised  by  congenital  $yphilitie 
iritis,  occurriug  at,  or  a  fow  houra  after,  birth.  A  little  latper,  U8ua]ly 
Itetveen  Uie  ages  uf  slx  we«ks  and  sizteeu  uiuntlm,  iriliH  may  devolop — 
in/antiU  iriiis.  Stili  Iat**r,  interstitial  keratilis  may  be  compIicat«d  by 
ihtis,  extenaive  adliesions  sometimes  resultiug.  OccasioDaUy  eycljti8,  witL 
no  keratilis,  rosulta  from  hereditary  sypl)ili& 

(h)  RhcujfuUie  iritis  maj  follow  acute  rbeumatism,  but  ia  more  common 
iii  the  dimnic  fonn.  It  shova  a  great  landencj  to  recur,  the  relapaes 
often  alternatiDg  with  the  attacks  of  rheumntiHm,  though  in  aoiuc  cases 
the  two  are  syncnronouA.  It  is  attended  wit-b  great«r  poin  aad  coojauctival 
iujectiou  thim  the  Bjphilitic  form.  The  pluatiu  exudatiou,  hawever,  is  lose ; 
Ihere  ia  eonaequently  lees  change  in  the  colour  of  the  iris,  and  the  adheaions 
ure  lesa  exteDBive  and  form  lesa  rapidlj.  Sight  may  be  Uttlu  alTocted, 
even  atter  repeated  attacka.  Both  the  iris  and  ciliaiy  body  usuaUy  are 
implicatod. 

{e)  OonorrkccfU  iritis  resemble«  rheumatic  iiitis  very  clo9<*Iy.  It  ia 
found  especiallv  with  gonorrhceal  rhcutnntism,  alchough  it  may  occur  ia 
cascs  whero  the  joiuta  are  not  affcctod.  Like  rheumulic  iritia.  this  form 
ahows  a  Hpecial  tendency  to  relapses^  e^aciallj  after  a  renevral  of  the 
urethral  discharge  or  a  retum  nf  urlicuUr  Rwelbng. 

(rf)  Tnberculou*  ii^ido-cr/r/itU  is  a  form  of  iritis  occaaiouallj  8t?ca,  though. 
from  the  rarity  of  its  oecurrenco,  its  cnrHcr  stages  aro  vary  liablo  to  be 
overlookod.  It  is  eaaeutiaUj  chrouic,  uud  differs  chie6y  in  this  reapect  from 
uU  other  varietiett.  Thia  diseaae  ia  pnihaltlv  alway8  secondarj  to  a  primarj 
tuUireuloua  focua  elsewhere  in  the  body.  In  the  diasemtnatcd  variety  the 
pupil  is  usually  contracted  aud  immobiie.  At  tirst  nodulated  ou  its  surface, 
the  iris  evttntiiallv  till»  up  the  anttirior  chamber.  Its  cnloiir  is  a  dull  brick- 
re<)  raottled  \vili»  grav,  and  it  api)earH  to  be  very  vascular.  The  paiu  aud 
circumcomeal  injection  are  not  umrkcd  at  fjrst,  thougti  in  thu  hitvr  stagee, 
owiug  to  tho  auporveutioii  of  sccondarv  glaucoma,  the  paiu  bidCotiKU)  intenso 
ttnd  pervistent  in  apito  of  ali  palltativ«  measuree;  cnemoaiB  and  ititcuso 
ciroumcumeal  injactinu  accoui[Kiuy  this  increasu  of  tension.  It  iisually 
occure  in  young  subjects.  The  diagnonis  ia  deteruiined  by  the  ehrouicity 
of  ihe  atfection,  by  the  chanujtt-rifitic  ttpftoar.ince  of  the  iri«.  and  by  the 
reaifitau(x>  to  ali  urdiuury  Irealtueut  for  iritia.  L'|xtu  uiaking  an  ant«TO- 
postcrior  section  of  th«;  PX(:iai^l  {^ye,  the  luheruular  appearance  of  the  iris  is 
moBt  Btriking.  It  fills  the  whole  ant«rior  chamber  and  moulds  itself  to  the 
Bbapu'of  ihu  cANitj,  b(»:oming  adherent  Co  the  cornea  uud  lena.  It  prf«cnt« 
to  the  uiikfd  eye  the  apjioarance  of  small  white  uoduli«  massed  t^^ilier 
aud  interrupt«!  hera  aud  therc  by  the  diaturbt-d  uvujil  iJigmcut,  gi^ing  th<t 
growth  tlio  rertemblance  of  marhlc.  Mifro8Copic.aily.  theat*  nodulea  prtrscnt 
tho  chardctt-nstic  foutures  of  iui!iary  tllbe^^Ie,  ceDtr.U  giant-*'ella  Kurroundcd 
by  eptlhiOi(>id  cAls  aud  amal)  n^iiiid  c^Ua.  They  aru  nou-vaacuUr.  though 
the  V4!w*i^l)i  belvvouu  Ihem  are  culargcd  and  uuuierouM.  Tho  ciliarj  tKxly  is 
iiRuallv  involved,  and  the  uveal  pigment  is  so  intemipl4.<4|  that  it  wouId  bc 
diltieiilt  to  tx>lievo  froui  the  upfKvrsnco  that  it  wbb  evcr  a  coutinuoua  traot, 
TIju  lubeR-k'  luiciltus  hofl  iu  nianv  instanc«  been  foutid.  Iteroverj  hat 
OG0*liiouiil)y  lakt-ti  \t\ivv  wilh  ^nidiml  iibwir]itiou  of  t)ie  gnnvth.  but  oa  a 
nile  tile  proeiioKia  is  bad,  th«!  evt!  UMiig  liMt,  nnd  tho  patient  iutuaUy  dying 
from  general  tuberouloms  or  meningitia  The  a<ditary  varioty  ia  Vi5ry  jumilar 
in  its  Byniptomfl,  pathology,  and  pmgnnsih,  biit  start«  ftingly. 

(2)  7'ntumatic  iritis  rceulta  from   a    pertorating    injurr,  mechaoical 
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violence.  or  chemical  irritation.  Of  theee  the  firet  is  much  the 
commou.  Tho  iritia  maj*  go  on  to  a  suppurative  form,  with  the  forma- 
tioD  of  hypop)'on.  Siippumtive  intis  is  seldum  coufiiied  to  the  tiasiiea  of 
the  iris,  but  is  iiBually  eicher  derived  froin,  or  ext«nds  to,  the  sarrounding 
tissuea. 

Under  this  heading  majr  be  iucliided  ejmpathetic  iritis;  this  '^ill  bo 
describcd  under  sjmpathetic  ophthalmitia. 

The  treatmeut  of  suppurative  trauuiatic  iritls  Is  Bimilar  bo  that  of 
auppurative  choroiditis. 

(3)  Idiopafkic  iritU. — Many  coses  of  iritis  seem  to  have  no  definite 
cauae,  eithor  from  injurjr  or  from  conatitutionul  taiut.  They  appiuxjutly 
come  on  apouUiueoiislj',  aud  rcseniblo  iu  every  respect  au  acute  plastic  iritia 
or  a  more  chronic  irido-cycHtia. 

(4)  Sreomim^  irif-is  is  unconimon.  The  priinarj"  cause  is  usuallj  a 
auppiirativG  keratitia ;  more  rarelj  it  follows  choroiditis. 

Pathology  of  Iritia  and  Cyclitis. — Id  pkstic  iritia  thcre  ia  hypencmia 
of  the  vessela  vviLli  auiaU-celled  iuSUratiuu  of  the  iridic  atniuia.  Esudalion 
follow8,  consisting  of  tibrin,  vnth  a  varyiug  number  of  leucocytce.  This 
esudation  m!xy  become  couiphftely  absorbed,  or  it  may  be  organised  iuto 
connective  tissue,  synechife  being  the  resiilt.  A  aimilar  set  of  clianges 
takes  plačo  in  cyclitis.  but  added  to  them  \ve  have  keratitis  punctata,  This 
conditiou  is  fbiiud  micro6CDpicaIly  to  be  duc  to  emall  oggregations  of  rouud 
cella  uemeuted  together  with  libriu,  coutaiuiug  a  small  amouub  of  pigment. 
They  are  not  fonned  by  any  int1aminatory  condition  of  the  cnrnea,  but 
reault  from  an  iuflamed  ciliary  bodv,  being  carried  by  the  lymph  stream 
through  th«  pupil  to  the  back  of  the  lower  part  of  the  cornea,  where  they 
ure  uauallv  arrauged  in  the  form  of  a  triangle,  with  the  apex  at  the  cen 
of  tlie  pu])il. 

The  complications  and  setiuelaj  of  iritiB  are  few,  though  importan 
Synechi4x,  ontcrior  and  posterior,  may  occur.  The  former  nre  almost 
iiivarijibly  Ihe  i-esult  of  a  perforaling  \vouud  or  of  au  iilcer  of  the  coruea; 
rurely  th(;y  are  (Uie  to  tulierculous  or  gummatouH  iuHummtition  uf  the 
aiiterior  surface  of  the  ii*is.  The  latter  may  arise  from  not  dilating  the 
pupil  early  in  tho  atUick ;  cKcluaion  and  occlusion  are  the  more  serioua 
forms.  As  a  reault  of  auuular  posterior  8ynechia,  atrophy  of  the  iris  occurs, 
with  a  bulging  forvartla  of  the  tnliiiry  portiou,  a  conditiou  kuuwn  as  iins 
hiimM.  This  closes  the  iridic  angle,  and  secondarj  glaucoma  may  1»  set 
up.  Another  8equela  is  opneitv  of  the  lena,  resulting  from  deficient 
nutrition ;  this  may  occur  \vith  or  without  pktkisis  bidbi,  vvhich  is  found 
as  a  Beif|uela  of  su]>pnrativB  iritia  foHfjwing  perforatiou,  and  in  some  cases  of 
irido-Gyclitis,  where  tliere  lins  botin  much  esudatiou  into  the  posterior 
chamber  und  upon  the  posterior  surtace  of  the  len8.  La8tly,  especiollv  in 
rhi-umatic  iritiB,  the  inHammation  may  reour,  each  attock  leadiug  to  freali 
lidhesioiis. 

Diiignosia  of  Iritis.— Tlie  more  acute  form  of  con  ju  neti  vi  tis  may  be 
mistaken  for  an  early  attack  of  iritis.  Special  attentinn  should  be  jmid  to 
the  tiolour  of  the  iris,  its  ajotiviby,  and  the  condition  of  the  pupil.  Gluueoma 
aud  iritia  have  certaiu  signs  iu  common,  namcij,  coujuuctival  and  eircum- 
cronituil  iujectian,  a  muddy  api>earHneo  of  the  iris,  aud  a  lixed  pupil.  The 
history  of  nnset  ninst  be  carefuny  investigated ;  in  glaucoma  it  is  muoh 
more  suddeu,  and  is  preceded  by  characteristic  premonitory  eigns,  such  as 
coloured  haloe  seen  round  nrtificial  lights.  'J'he  cornea  is  8teauiy  and 
amesttietic  iu  glaucomii;  the  pupil  ia  tUlated  nither  thau  coutracted;  the 
anterior  chainl»er  is  shallo«*,  and  there  is  increaaed  intraocular  tenaion. 
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The  diagnoais  between  iritia  Hlone  and  iritia  acoompaiued  by  cjclitiB  bas 
abieady  been  discuased. 

Tbo  }yrogno»U  of  iritis,  if  ttie  disease  is  seea  early  and  judicioitslj 
treal^,  is,  iu  the  niajority  of  ctises.  good,  e8pecially  ir  it  ia  ti^-philitic  iu 
origin.  RbeuiiiHtie  Irilii«  i»  leas  ameutible  tu  LreAlumnt,  and  more  liablu  U) 
recur.  If  the  pupil  responda  to  ntrupine  completely,  a  good  prognosis  Diay 
be  made.  Ou  the  other  hand,  the  more  ezteoBive  the  Byuechiie,  eepeoiaUy 
if  thorc  is  cxcluBioa  or  occlusion  of  the  pupil,  the  graver  tho  couditiou, 
8ecx3ndary  glaucoma  beiug  very  liable  to  b«  sel  up.  Ooclusion  of  the  pupil 
resultR  in  Iohr  of  alt  itnefu!  visiun  Have  perception  of  light.  Operative 
meaeures  in  &uch  cascs  are  alone  attendcd  witb  any  success;  the  result 
may  be  vcry  decided,  but  U'  the  coudition  hua  cxiated  for  yoara,  much 
improvemeut  cnnnot  bo  expccted.  Should  the  t^uaion  be  subnormal, 
uperdtive  trt»itiuent  id  coutra-indicated.  The  more  chronic  the  iritis,  the 
more  likety  are  atTY>phic  changea  in  the  eyehall  to  occur,  and  bo  the  prognoflis 
is  bad.  SymptitliL'tic  ijido-cychtis  and  tuberculoiis  iritis  aro  most  serious; 
in  the  formcr  tho  restorutiou  of  much  sight  canuot  l»e  hoi>ed  for,  and  Ln 
tho  lutter  cuucleation  is  imperative.  Suppurativc  iritis  rarc)y  exi9ts  as  a 
local  affection,  escept  iu  septic  infection  foUowing  injury  or  operation,  and 
consefj^uentlv  the  prognosis  is  uufavourable. 

The  trentrnerU  of  iritis  and  cyclitis  may  be  considered  under  fonr  head- 
ings — (l)local;  (2)  symptomatic;  (3)  constitutional ;  and  (4)  the  treat- 
ment  of  compUcations  and  Bequela?. 

(1)  Local  trtatvient  is  of  iKiramouut  importauce,  and  consiats  in  the 
dilatation  of  the  pupil,  which  should  be  efTuctcil  iinmediately  the  coudition  is 
recognised.  The  l>eet  mydriatic  is  undoubtedly  atropine  sulphate ;  it  is  a 
Taao^oonstrictor,  thus  diminishing  the  hypcriemia  and  tho  oxudi»tion;  it 
paralyRe8  the  ciliarv  muscie  and  the  sphinctcr  pupilhi-,  thus  kt:ei)ing  the 
iris  and  ciliary  \todj  at  rest;  it  proventa  the  formation  of  synocniff  and 
breaks  down  recent  adhesions;  and  it  is  an  anodyne.  At  the  outset 
atropine  aliould  bo  used  constantly,  C8pecially  if  any  synochip;  ulready 
exiat,  when  it  should  be  pushed,  0*5,  0*75,  or  even  1  per  cent  solutions  of 
the  sulphate  ttcing  succe8sively  iustilled  intu  the  palpobrul  sau  every  hour 
or  oftener.  This  treatment  is  likoly,  if  auything  vrill,  to  break  down  the 
adhesions,  leaving  perhaps  some  pigment  upon  the  lens  capsule.     Dots  of 

figmeut  seeu  in  front  of  the  lens  are  alway8  indi»itive  of  previous  iritis. 
f  the  adlicaions  have  become  organiaed,  tbe  atropine  will  not  break  them 
down,  but  it  vili  prevent  the  formation  of  others.  When  onco  the  pupil 
hns  been  vreli  dilated,  the  amount  and  frequency  of  atropine  administered 
alionld  be  dimiuiahcd ;  a  aolution  of  025  per  cent  should  now  be  used  three 
timeH  a  tUy. 

The  usc  nf  atropine  occa8ionally  gives  riae  to  atropine  irritation,  or  oven 
atropine  poisouing.  Tbe  former  conststs  of  irritablo  conjunctivitis.  and  of 
8weUiug  umi  er)'themu,  of  the  eyelids  and  cbeek.  When  this  nriees  the 
atropine  must  be  stopped  at  once,  and  some  other  mydriatic  carerully  sub- 
stituted.  For  this  purpose  a  }  per  veal  solution  of  sulphat4^  of  dubnisine, 
or  a  5  per  cent  solution  of  hyosoyainine. or  a  02 per  cent  solution  of  scopoU 
umine  (formerly  kuovvn  as  hyo«cini^')  may  hc  used.  Čare  shonld  also  bo 
lakeu  tu  compn^m  Lhu  lachrymul  tuic  ^vith  the  fingers  for  a  minut«)  or  two 
aftur  ibe  instillatiun,  su  uh  to  prevent  the  fluid  fn>m  paasing  dowD  to  tho 
noec  and  plmrynx. 

Atropine  jHrisoning  is  reoognised  br  hcat  and  dijness  of  the  mouth  and 
thrtMt,  difTicuIty  in  Hwullowin;;,  thirst,  and  lois  of  appotite.      The  face 
becomes  hut  and  llushed,  the  pulse  is  i|uickoned,  and  the  patient  may  have 
VOL.  V  33 
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convulsions,  or  hallucinations,  or  be  delirioua  The  pupil  of  the  other  eye 
will  be  dilated.  The  atropine  must  be  atopped  at  once,  atrong  cofiee 
administered,  together  with  a  hypodermic  injection  of  a  quarter  of  a  grain 
of  morphla  or  half  a  grain  of  pilocarpin. 

Beaides  atropinism  there  are  other  contra-lndications  for  the  use  of 
atropine  aud  other  niydriatics.  In  cases  of  irido-c^clitis  not  on\y  is  the 
tension  8omewhat  raised,  bat  the  instillation  of  atropine  is  sometimes 
followed  by  increaaed  pain,  photophobia,  and  lachrjmation.  In  theae  cases 
the  atropine  solution  must  be  either  Tery  weak  or  replaced  by  a  weak 
solution  of  phyBostigmin. 

(2)  Of  the  sj/mptoms  that  must  be  relieved  the  chief  is  pain.  Heat,  in 
the  form  of  boracic  or  belladonna  fomentationa,  is  often  a  great  comfort  to 
the  patient;  diy  heat  is  sometimes  more  efTective  than  moiat.  Some 
patients  prefer  cold  to  heat ;  thia  may  be  applied  in  the  form  of  iced  com- 
presses,  or  by  means  of  a  modification  of  Leiter'8  tubes.  Cocaine  may  be 
combined  with  the  atropine ;  it  acta  as  a  sedative,  a  mydriatic,  and  a  vašo- 
constrictor.  Several  leeches  applied  to  the  temple  close  to  the  outer  margin 
of  the  orbit  often  relieve  pain  and  congestion.  Each  leech  will  remove 
rather  more  than  a  drachm  of  blood.  Blcading  may  be  encouraged  for  an 
hour  after  the  leeches  have  dropped  o£F  by  meaus  of  fomentations.  Should 
there  be  any  difficulty  in  stopping  the  heemorrhage,  the  leech-bite  must  be 
touched  with  lunar  caustic  and  a  dossil  of  lint  tightly  bandaged  over  the 
bitea  It  is  often  seen  that  after  the  application  of  leeches  the  pupil 
reaponds  better  to  atropine. 

An  important  aid  in  the  relief  of  pain,  when  other  methoda  have  failed, 
is  the  operation  of  paracentesis  of  the  anterior  chamber.  It  is  never 
attended  by  bad  results,  and  its  value  should  not  be  overlooked,  eapecially 
when  the  aqueous  humour  is  turbid  or  contains  puro-lymph. 

Several  measures  are  important  in  order  that  the  patient  may  be  placed 
under  the  most  favourable  conditions  for  a  speedy  recovery.  At  the  outset 
a  sharp  mercurial  purge  should  be  given,  and  throughout  the  disease  a  daily 
action  of  the  bowels  must  be  obtained.  If  the  inflammation  is  severe,  he 
should  be  kept  in  bed  in  a  darkened  room,  a  large  double  shade  or  dark 
goggles  being  worn.  In  debilitated  subjects  tonics  will  be  required,  and  a 
light  but  nutritious  diet  should  be  ordered,  with  alcohol  only  in  atrict 
moderation.  In  obstinate  cases  the  use  of  hot  air  baths  causing  copious 
8weating  is  often  very  helpfuL 

(3)  The  constitutional  treatment  will  vary  with  the  etiology. 

(a)  Syphilitic  Iritia. — It  is  extremely  important  that  the  patient  be 
rapidly  got  under  the  influence  of  mercury,  but  before  this  ia  done  certain 
precautions  must  be  taken.  It  is  important  that  the  mouth  should  be  in 
a  healthy  condition.  Stumpa  should  be  removed,  carious  teeth  filled  or 
extracted,  and  tartar  scraped  away.  While  the  drug  is  being  taken  the 
mouth  must  be  kept  scrupulously  clean.  The  condition  of  the  kidney3 
must  be  ascertained  by  a  careful  examination  of  the  urine.  During  the 
treatment  the  patient  must  be  urged  to  take  plenty  of  good  nourishing 
food,  but  the  amount  of  alcohol  must  be  small.  ChiUa  must  be  guarded 
against,  and  flanuel  should  be  worn  nest  the  skin. 

Mercury  may  be  administered  by  inunction,  inhalation,  injection,  or 
by  the  mouth. 

Method  of  Inunction. — This,  perhaps  the  best  method,  is  performed  by 
rubbing  into  the  skin  on  the  inner  aide  of  the  arm  or  thigh,  thirty  to  sixty 
graina  of  the  blue  ointment,  the  skin  being  first  carefully  cleansed.  The 
ointment  must  be  rubbed  iu  for  about  ten  minutes  every  night  just  before 
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going  to  bed,  wheQ  tlie  jmtieat  lUiouId  he  well  covereil  wilti  lilankete  to 
produce  sweatiDg.  Eacli  morniag  a  wann  batb  ma^  be  takcn  to  removo 
tbe  drug  for  tbe  day,  or  a  woolleu  vest  maj  be  worn  over  the  same.  This 
trealment  eboulJ  bc  continued  for  aboul  aix  vreeks,  čare  beicg  takeo  fb 
wiiU;)i  agiiinst  salivuLiou,  aud  after  au  interval  of  aboui  three  we6K8  repaat«d 
for  tbo  same  period.  Diiriug  tlie  interval  and  8ub6oquentIy  mercurj  should 
be  taken  by  tbe  mouth. 

Motbod  of  Inhiilatiou. — Everj  other  night  tbe  putient  is  subjected  to 
the  vnpour  of  calouel  mixed  witb  stcam.  Seated  od  a  cane-seated  cbair, 
and  covercd  wilh  blankets,  he  ia  aurrouuded  by  the  vaporised  culumel,  and 
madc  to  8weat  profiiaelj  hy  tho  accomiKinjnng  steam.  Twenty  to  8ixty 
graius  of  caJomel  should  be  used  cach  tirne,  aud  the  baths  coutiuued  lili 
just  sboi-t  of  salivation.  Tbcy  sbould  theu  be  stopped  and  mercury  oou- 
tinued  to  be  given  by  the  mouth. 

Metbod  ot  Injeution. — The  hiehloridtj  or  hiuiodide  is  used  for  Ihis  pur- 
pose,  uot  more  than  a  quarter  of  a  grain  being  injected  into  the  skin  or  the 
rausctes  at  each  tinte.  Some  surgeomi  Iargely  uso  and  H|[>cak  highly  of 
intravenous  iujectious  followe<l  up  by  inunctions.  Latelr  Darier  haa  used 
subcoujuuctiviil  injections  of  bichlnride  of  mercurj,  1  in  1000,  for  aH  deep- 
sealed  iuUauimutory  coudiUons  of  the  eyea,  not  neccssarily  sjphilitic  in 
origin.  Muuh  i>aiu,  however,  ful]uws  iu  munv  caaes,  an  adbeaive  inllamma- 
tioD  being  set  up.  It  haa  tteen  found  by  Mellinger  and  others  that  sub- 
conjunctival  injections  of  a  2  piT  cent  solution  of  chloride  of  aodium  havc 
tbe  same  buueficial  rosult  without  anv  ill  etfccts.  Tboir  actiou  de{>ends 
prubably  on  the  accekration  to  the  Ivuiph  curreut  wbich  they  produce,  aud 
not  on  anv  antiaeptic  or  anti&yphiliti(:  pru^iertiiia  the  iujection  may  have. 
Vide  articie  •'Gout/',voL  iv.  p.  237.  I  have  aeen  aeveral  cases  of  Byphili8 
treated  by  thia  rocent  method,  apparentlj  with  verj  Batisractory  results.  If 
equally  useful,  the  advautages,  froui  couvcnience,  etc.,  are  very  considerable. 

Metho<i  by  the  Mouth. — In  the  treatment  of  ByphiIitio  iritiH  thia  method 
is  iisually  iK)8t|K>ned  till  the  patient  has  been  well  hrouglit  under  the 
influonoe  of  mercury.  It  may  theo  bo  continued  eithor  in  the  form  of  the 
pili,  three  gmiua  of  blue  pili  being  prcscribcd,  or  aa  a  miiture  coutaining 
the  Uquor  hydraivyri  perchloridi  with  or  without  iodide  of  pataasium. 
Treatment  should  be  continued  at  intervals  for  eighteen  months. 

(b)  Jihfujnatic  irilis  should  be  treated  witb  salioin  or  salicjlatee  oom- 
bined  with  alkiilies.  Iodide  of  potassium  is  often  nsofuL  Totkish  balhs 
mjiy  be  of  great  »ervice. 

(c)  The  pain  in  gouty  iritis  ia  tuimeLimes  completelv  relieved  by 
colchieum;  at  other  times  thia  drug  appcars  to  l>e  quite  ineru  AlJcaliea 
ahould  l>e  fruely  u.sed  and  the  diet  carefuily  attcnded  to. 

(d)  Tu}n!rcuUnu  ir%do-cycliti$  is  nirely  lunenable  to  treatment,  either 
local  or  coustitutional ;  it  aliould  be  treated  by  cxciaian  of  the  gloho, 
especially  whore  no  otber  sympLom8  of  tubercie  can  be  disoovered  in  the 
body. 

(«)  GonuTrhteal  iritu  ahould  t«  treated  with  potassium  iodide  by  the 
mouUi.  logethcr  witb  local  uppUcatioua  to  tbe  uretbn  if  auy  gleet  is 
pnaent. 

(4)  Tr^a(m/fU  of  the  Complieation*  and  Sejjueia. — For  annuUr  pMtAlior 
ayn(«hia,  v^tiicb  lojd8  to  so>.-ondary  gLuucoma,  an  iridcctomy  mual  be  per- 
formed  to  put  thi:  uutehor  and  poAtorior  i.-humlH:rs  aguin  into  cummunicm- 
tion.  For  total  pmit-nor  tiyuechia  a  aiiiiilur  upcration  ia  usaa]ly  indicated, 
bul  the  progno^tis  ia  mucli  lesa  favourable;  extniction  of  Ihe  lens  is  oftcn 
D0ee«Hiry.     Chronic    rccarrent   iritis   ia  often  cured   by  aii    LriduuUiuiy. 
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Taolated  poaterior  sjnecbia-  shouM  1«  left  alone,  though  formerly  they 
opemtoii  upon  by  either  Passavant'«  or  Strejitfield'a  metluiil  (curelvsia). 

Operations  on  tke  Iris. — Iruiectomj/  consists  in  the  excision  of  a  portion 
ot  the  iris.  This  opemtion  ia  pertbrmod  for  various  aflections  of  the  eje ; 
as  a  pr6liminary  stage  to  catamct  extraction,  for  glaucoma,  occasionallf  for 
punilent  iiifiltratioit,  and  in  c^rtain  forme  of  ulcer  of  the  cornea,  iu  luanj 
cases  of  chronic  and  rectin-ent  iritie  and  irido-cjclitis,  and  for  optical  pur- 
l>oscH,  as  iu  central  corneul  opacities  and  6tatiouary  lainellar  and  anterior 
polar  catarocta. 

The  instrumenta  required  are — (1)  apeculum;  (2)  fixation  forceps;  (3) 
a  bent  triangular  korjitonie  or  a  Graefe'8  cataract  knife,  or  a  l)ent  brmd 
needle;  (4)  iris  forceps,  or  a  Tjrrers  hook;  (5)  iris  scissors;  and  (6)  a 
eurette.  ^j 

The  operation  varies  in  detail  accordiog  to  the  objcct  for  which  it  itf^ 
perfomied.     The  firat  atage  consista  in  oj>ening  the  anterior  ehamber  by  an 
inciaion  through  the  ec-lerotic  close  to  or  at  Uie  atilero-coi-neal  jtinction  ;  the 
second,  in  seizing,  drawing  out,  and  excismg  a  portioii  of  the  iris ;  the  third, 

in  the  "  toilet "  of  the  wound. 
When  the  operation  is  in- 
tended  for  the  relief  of  glau- 
coma,  or  for  the  purpose  of 
subduiug  or  preveuliug  inllam- 
matory  affections,  the  iridec- 
tomj"  should  be  made  upwards. 
the  coloboma  boing  situated 
beuetilli  the  upper  Ud.  In 
iimriy  cases,  such  as  cataract, 
chronic  gluiicoma,  and  opacities 
of  the  cornea.  the  ana-sthetiai^ 
action  of  eocaine  is  sutlicient,^ 
but  where  inflamniation  ia 
actually  present.as  in  iritis,  siib- 
acute  and  primnrj  glaucoma,  a 

feueral  auieathetic  is  uece8Kai'y. 
'he  paticnt  niust  he  ona  tinn 
table  or  coiieh  of  siich  a  height 
tbat  his  head  reaches  the  level 
of  the  umbilical  region  of  the  surgeon,  who  stands  behind  the  patient.  The 
eyelids  are  kept  oj>en  by  a  spriug-stop  speculum,  and  tliB  glolje  ia  held  Hteady 
by  Beizing  the  conjvinctiva  and  subconjunctival  tissue  with  tisation  forcepe 
at  the  part  immediately  opposita  to  that  at  which  the  inc-iaion  is  about  to 
bc  made.  A  beAt  triangular  keratome  is  then  iusertc-d  into  the  sclcrotic  at 
irom  1  to  2  mm.  from  the  edge  of  the  coniea,  and  puahed  downward8  acroas 
the  anterior  chaniber,  until  the  wnund  thus  niado  ia  from  6  to  8  nun.  wide 
(Kig.  1).  In  doing  this  the  instrument  is  tirst  possed  in  obliquely,  and  in 
such  a  diroction  that  if  coutiuued  it  would  cause  a  wouDd  of  the  iris  and  lena. 
As  Boon  aa  its  poiut  is  seon  through  the  cornea  t]]0  haiidle  is  aliglitlv 
depressed  to  bring  the  blade  into  a  plane  anterior  and  panillul  to  that 
of  the  iris.  The  keratome  is  now  8teadily  withdrawa,  its  apex  being  kept^ 
wen  away  from  the  plane  of  the  iris  aud  lena.  ^M 

The  closed  iris  forceps  are  now  passeJ  into  the  anterior  chaniber  (Fig.  2), 
the  iris  seized  near  its  pupillitry  edge,  dragged  just  outside  the  wound,  aud  the 
projei-ting  pnrtion  cut  %vith  one  anip  of  the  scissora ;  if  necessar}*,  an  aaaistant 
with  tixation  forceps  8lightly  rotates  the  globe  downward8  without  uuduf 
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Pml  1— Hm  liMaeUiiity. 


pressure  or  Iniction.     SbouM,  however.  a  large  iridectomy  be  indicated,  t.he 

tris  is  draggcd  just  outside  oue  angle  of  the  vound,  and  a  soip  madc  through 

its  outer  part ;  the  portion  helJ  iu  the  forccpa  is  tiien  drawu  genlly  across 

to  the  other  anglo,  and  tho 

exciaiou  eompleted  as  near 

to  its  periphery  as  possible. 

FiDaUy,  the  curette  sbouLd 

be  paescd  into  tho  edgcs  of 

the  wound,  to  Ubcmte  anj 

]K)rtioD  of  th«  iris  that  is 

entangled   there,  and    the 

edges    of    the    wouud    are 

brought  into  exact  appoai- 

tion.       The    speculum     is 

renioved,  the  ejelida  gently 

cloaed,  &nd  a  small  pad  of 

aaeptic  gauigee   tbvue  ap- 

pliod  by  udhesive  plaater. 

Wliun  the  anterior  chamber  is  verv  shaUow  the  dangcr  of  vrounding  the 
leua  ia  IcsBcucd  Ly  the  usc  of  a  Graefc  8  knife.  Some  aurgeona  always  make 
U8e  »f  this  knife  in  j»erformiug  iridectomy. 

When  the  operation  is  required  ior  oplical  purposes  ouIy,  the  poeition  of 
the  new  pupil  neces8arily  de|>eud8  upon  that  of  tho  lesion  of  the  leus  or 
cornea.  The  bcst  positiou  when  possible  is  downwardB  and  RUghtly  inwards, 
or  BtraighL  dowuwards.  <)uly  so  much  of  the  iria  as  is  n«:esAiry  for  distinct 
vision  shoiild  be  renn)vwl  (Fig.  3).  lust^ad  of  the  large  bent  keratome  a 
broad  bent  needle  is  employed.  The  poaitian  of  the  inciaion  muat  depcud 
upon  the  aituaiioa  in  which  the  new  pnpil  is  required.  When  this  is  onIy 
elightlv  excentric  it  cau  be  made  just  within  the  margin  of  the  comeo.  When 
the  pupil  is  required  to  be  oppusite  the  corueal  raaigin  the  incisiou  must  bo 
mado  in  the  stderotic.about  1  mm.  beyond  the  scicro-comcal  juuction.  The 
width  of  the  incision  in  either  čase  sbould  bo  at  leaat  3  mm.  Insteatl  of 
iris  forceps  u  Tyrrer8  hook  may  be  ueed.  This  is  introduced  on  the  flat  as 
far  as  the  centre  of  the  pu[>il.  hulf  rotatcd  don-nn-ards,  60  as  to  catoh  the 

pupillaij  edge  of  the  iris, 
then  ouce  more  Lumed  on  the 
llaL,  and  withdrawn»  by  which 
means  the  iris  is  exlracted. 

Aa^deiU*  and  CompUcO' 
fions  o/  Irideetumtf.  —  (1) 
The  lens  may  be  voandod 
by  the  kcFBtome. 

(2)  Tbe  blade  of  the  kera- 
tome  nmy  get  l)etweeu  ihe 
(omeal  layon<  inst^ad  of 
{lossing  directly  into  tho 
untcrior  cliamber.  Thia 
F«.  t-opUe»i  irid-tom,.  accidoDt      ariscs      from      il 

boing  hcld  too  obliquely 
lit  tho  fommenoement  of  the  incision.  Ar  soon  as  this  is  dis- 
_  rered  the  infltnimt>nt  should  be  immediate]y  withdrawQ,  and  nnoihcr 
'podtlou  selcct«d  for  a  fresh  incision.  If,  however,  tbe  bladt;  luu  tiuAlly 
uQt«red  the  anterior  chamber,  ao  as  to  caOM  eacape  of  the  auueous,  the 
«ye  hud  better  be  clotted  ut  one«,  and  tbe  oi)crfttion  postponod  for  tweDty* 
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four  hours,  that  a  re-secretion  of  the  aqueous  may  take  plače.  'Witbout 
this  precautioD  the  iris  and  lena  are  so  pushed  forward  after  the  escape  of 
the  aqueous  that  thej  are  sure  to  be  wouQded  at  the  time  of  the  fresh 
incision. 

(3)  'When  the  incision  is  made  in  the  sclerotic  there  m&j  be  consideTable 
hsemorrhage  into  the  anterior  chamber  either  before  or  after  the  ezciaion  of 
the  iris.  The  blood  can  usuallj  be  made  to  flow  out  by  depressing  the 
upper  Up  of  the  wound  with  the  curette.  "V^ben  the  eicision  of  the  iris  is 
completed  no  auxiety  need  be  felt  on  account  of  the  presence  of  a  moderate 
amount  of  blood  in  the  auterior  chamber,  as  it  usuallj  becomes  abaorbed  in 
a  few  day8. 

Iridotomy  consists  in  the  formation  of  an  artificial  piipil  by  simple 
incision  of  the  iris.  It  can  onlj  be  safely  adopted  when  the  lens  is  absent, 
and  is  mostlj  applied  to  those  cases  in  which  the  iria  haa  become  tightly 
drawn  upwards  towards  the  cicatrix,  as  the  result  of  inflammation  after 
cataract  extraction. 

The  ejelids  being  separated,  and  the  globe  steadied,  as  in  the  previous 
operations,  a  small  keratome  is  passed  through  the  upper  part  of  the  comea 
about  2  mm.  from  the  sclero-comeal  junction ;  it  is  thea  pushed  onward8 
through  the  membranous  exudation  to  the  back  of  the  iris,  and  finally 
withdTawn.  The  iridotomy  scissors  with  closed  blades  are  now  passed 
through  the  comeal  wound.  When  they  reach  the  iris  one  blade  is  passed 
behind  and  the  other  in  front  of  that  structure,  which  is  now  divided  by  a 
single  snip  from  above  downwards.  In  some  cases  it  is  necessary  to  make 
a  second  incision  at  an  acute  angle  with  the  first,  so  as  to  include  a  V-shaped 
piece  of  iris,  which  can  either  be  left  to  atrophy  or  removed. 

TuMOURS  OF  TiiE  Ibis  AND  CiLiART  BoDY. — Primary  sarcoma  of  the  iris 
is  very  rare.  About  half  of  the  recorded  cases  are  melanotic.  The  diagnoais 
of  the  leucotic  variety  fioni  tubercle  is  impossible ;  the  melanotic  form  may 
be  mistaken  for  melanoma,  which,  however,  is  stationary  and  non-vaacular. 
Metastasis  is  common.     The  eye  should  be  enucleated  as  early  as  possible. 

Primary  sarcoma  of  the  ciliary  body  is  even  more  rare. 

Primary  Carcinoma  of  the  CiUary  Body. — A  few  cases  of  this  disease  have 
been  recorded.  The  cells  are  pigmented,  and  are  probably  derived  from  the 
ciliary  glands. 

Tubercle  and  gumma  of  the  iris  and  ciliary  body  are  deacribed  under 
inflammatory  concUtions. 

Cases  of  melanoma  and  naivus  of  the  iris  have  been  recorded. 

Cyst8  of  the  iris  are  of  three  varieties,  ali  of  which  are  rare. 

(1)  Epithelial  Cysts. — These  are  probably  always  implantation  cy8ts,  in 
some  čase  a  hair,  in  others  corneal  epithelium,  being  carried  by  a  perforating 
injury  into  the  iridic  stroma,  They  are  lined  by  squamou8  epithelium  and 
contain  epithelial  džbris.  They  appear  some  months  or  even  years  after  the 
injury,  grow  slowly,  press  on  the  cornea,  producing  opacity,  and  encroach  on 
the  pupil,  causing  loss  of  sight.  'Ultimately  they  may  set  up  glaucoma. 
When  small  they  should  be  removed  by  an  iridectomy.  If  not  seen  till 
late,  enucleation  or  evisceration  may  be  neces8ary. 

(2)  Serous  cysts  difler  pathoIogically  from  epithelial  cy8ts,  tliough  their 
mode  of  origin  is  not  definitely  known.  Some  suppose  that  they  are  formed 
from  the  crypts  on  the  anterior  surface  of  the  iris,  the  outlets  being  occluded 
by  chronic  inflammatory  exudation  ;  others  consider  their  formation  to  be 
secondary  to  the  formation  of  8ynechiffi.  Microscopically  they  are  hned  by 
a  single  layer  of  epithelium.  Their  course,  8ymptom8,  and  treatment  are 
similar  to  those  of  epithelial  cy8ts. 
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(3)  Cy8t8  bave  been  ili«Kribed  aa  occurring  betweeu  the  two  Iuyers  of  the 
UTBO.     Iritia  u8imUy  aupervenea. 

Injubies  to  the  Iris  asd  Ciijary  Bodv.' — Severe  contuaion  of  the 
efeball  witho»it  perforution  Tnay  injure  the  iria  in  eeveraj  ways.  Jivpivre 
o/  a  blood-vessel  may  be  the  reauU  of  the  blow.  Thia  is  characteriaed  by 
the  presence  of  blood  in  tlie  niiterior  chiimlKir  (bjphiiTiia).  Tho  eye  iimal 
1>e  carefuUj  exaniined  fnr  other  iBsions  of  the  iria  aad  of  other  atnicturee, 
but  it  mB.y  be  nec«Bary  to  wait  till  the  blood  haa  becorae  abeorbed.  Sbould 
other  lesions  be  abacnt  the  prognosis  is  good,  and  the  blood  will  be  ultsorbed. 
in  a  few  da^s.  The  cye  shoiild  be  kcpt  at  reat  by  atropine  aud  a  ahade,  and 
no  rending  ahoiild  be  altempted.     Verv  ranOy  iritis  Biipervenea. 

Traunuitic  mytlritisis  is  pro!mbly  alwayK  dne  to  some  Iac«ration  of  the 
ia,  and  is  confjeqnently  u8iiaUy  ncconipanied  by  hyphiTema.  The  laceration 
radial.  and  may  ouIy  impUcate  the  pupillary  border,  being  often  ao  minute 
oa  to  rcquire  high  nuigniHeation  before  it  can  be  seeu.  PaTaly8i8  of  the 
Bphiucter  piipilluj,  iridoplerjia,  re-siilta.  Combined  with  it  niay  l»e  paraIyraB 
of  accouiniudation,  cydoj>lefjia.  Iridoplejjia  may  occur  vvithout  cyclopk^:ia, 
but  trtiumatic  L-iliiLry  [Mimly»iH  aluno  ia  rare.  Th«  treatment  coiiHJ.st^  in  rest 
in  I»ed  and  the  applicAtinn  of  cold.  Atropine  ahoiiUI  not  be  uaed  iinless  iritia, 
which  is  verj  uncommon,  ia  threatened.  Lator,  pUocarpjne  ia  indicated. 
The  prognosia  miiat  be  guarded,  as  the  coodition  is  oftcn  permanent. 

Irido-diiilifsis,  or  detachment  of  the  iria  from  the  ciliary  body,  is  usiiaUy 
nnlv  partial.  The  ciliary  portion  of  the  iris  is  it«  weHkest  part,  and  conse- 
i]tu'nlly  ia  auhjected  to  the  greAteet  atrain  when  the  comea  is  flattened  by  a 
blow.  IIyphienia  is  alway8  prcscnt,  and,  if  severe,  niay  hidc  tho  detachment. 
The  circulua  arteriosua  iridia  major  ia  probably  ruptured,  together  with 
Schlenini'8  canah  The  appearance  is  that  of  two  irregiilar  pupils.  Ophthal- 
ino9copi»il1y  the  ciliary  processes  and  the  suspcnsoij  ligament  of  the  lena. 
unlesB  this  has  becu  ruptured,  mny  he  seen.  Tho  prognosis  is  not  good,  aa 
the  condiliou  is  iisuaUy  purmanent,  tbou^h  few  caaes  of  spontaneoua  cure 
have  l>een  roported.  The  tn-atnient  shontd  he  iced  oonipreasos  and  atropine, 
which  \vilJ  lielp  to  approximate  the  edges  of  the  giip. 

Traumalic  amriaia  or  irid^rernia  is  the  name  givon  to  total  irido- 
dialyBi8.  The  totaUy  detnched  iria  tloata  forwards  and  ainks  to  the  lower 
part  of  the  anterior  diaml>er. 

JiftniJlexion  and  anUjlezion  are  very  rare  dialocationa  of  tlie  iria,  and  ar« 
U8nnlly  onlv  partinl.  In  retrortexion  a  part  of  the  iria  is  double«!  liack  so 
aa  to  cover  tho  ciliary  processes,  the  suspensoir  ligament  being  ruptTired 
with  dialocation  of  the  lena.  The  ap[}earanee  difiera  from  that  uf  a  colol>onm, 
since  the  ciliary  processes  cannot  be  seen.  Tn  anteflexion  the  ciliary  liordor 
of  the  iris  is  not  only  detached  from  the  ciliary  body,  as  io  irido-diulysi0, 
bul  is  douldtrd  forwardB  over  the  rest  of  the  iris,  the  posterior  pigme&ted 
lAyer  comin^  iuto  view. 

Penfctrating  vrounda  of  the  anti-rinr  part  of  tho  eyebjill.  iin1«8quite  small, 
are  UBuaIly  follnwed  by  prolapse  of  the  iris,  or  ol  the  cihary  bodv,  or  of  both, 

Traumatie  /'tolapte  0/  the  /m. — This  is  e8pcciaUy  found  in  wound5  of 
the  aclero-corneal  junction.  Desides  the  prolapse  of  ihc  iris  the  lens  may 
1hi  injtms).  Strici  JtntiHei)tic  procaulions  kIiouM  bo  takun  in  the  treatuent. 
The  pntieiit  kIiouKI  bs  piit  tn  bed,  nnil  the  wound  carefuUy  cleanae«!  with 
|K*a.!unride  of  niercury  lotion,  I  in  .1000.  The  protruding  pnrtinn  of  the  iris 
muat  be  eiciaed,  and  tho  t^dgea  of  tho  wound  froed  us  uiuch  as  {Mrnsible  from 
tho  iris  to  pruvent  tho  fonnation  of  anlurior  aynechia.  Atropine  niusl  lw 
insiillod  inlo  the  cyu  threo  timoa  a  dny.  Tliese  oaaes  oftrn  do  well,  v«ry 
>  8rB  lUo  "  E^cbkll,  It^ariM  of."  f  ol.  lil 
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useful  visiou  bfting  re-iiineil,  Sltould  jij-ogeiiic  or^niflina  enter  tlie  eve, 
however,  at  the  tinie  of  tho  injurj  or  8ub8eqviently,  suppurative  iritls  is  very 
ikblo  to  be  set  up,  followed  by  panopbthalmitia 

Traumatic  -prolapse  of  tke  cU\aTy  hody  is  of  much  more  acrious  import. 
If  only  aliglit  it  mnj'  be  poBsible  lo  suture  the  aclerotic  or  coujuuctiva 
over  it,  biit  on  no  m-count  should  it  be  removed.  as  \-itreouR  will  then  escape. 
If  at  ali  esteufiive,  with  coUapse  of  the  ejeball,  there  is  verv  great  danger  of 
8ympathctic  ophthaUuiUs  beiug  set  up.  ConsG(jucQtIy  tho  eye  should 
removed  vvithout  dela^. 

Perfomtion  of  the  eyeball  with  &ford(fTt  hiidy  m  the  iria  or  ciliary  body 
is  very  aeriona,  since  it  is  inipemtivo  that  the  foreign  bc)dy  should  be  removed 
as  soon  as  possiblc.  If  this  is  impotisiblu  the  eye  must  be  enucLeated  or 
e^cerattid  \vithout  deUy.  <>i  the  two  a  foreign  body  in  the  iria  is  much. 
Ibe  more  favourable.  The  diaguusis  is  seldom  difficult.  It  is  best  removed 
through  an  incisinn  at  or  near  the  poriphery  of  the  cornca.  If  magnetto, 
the  nozzle  of  an  clectro-magnet  should  be  introduced  through  the  inciaton.'- 
If  not  magnetic.  or  if  the  electro-inagnet  fnils  to  remove  it,  it  is  weU  to 
proceed  very  cautiouslly  in  attempting  ite  removal  by  means  of  small  forceps. 
Jq  attempting  to  remove  a  small  particlo  of  non-magnotic  substance  froia 
the  iria  it  is  safer  to  remove  a  portiou  of  the  iris  as  \vt:U  as  the  foreign  hody. 
Tho  aiiiall  iris  fon^eps  should  \m  introtluced  throngli  an  incision  of  the  cornea 
made  in  the  vieiiiity  of  the  particle  as  far  away  frora  the  centre  of  the 
cornea  as  iressible.  Each  bladc  of  the  forceps  should  then  be  mado  to  grip 
the  iris  ou  eithcr  side  of  the  particle,  so  as  to  icclude  the  latter  in  iris  tiasue, 
the  forcei«  are  then  withdrawn  through  the  iucisiou,  and  the  iria  cut  off 
with  iris  scissorBaa  in  ordiuary  iridBctomy,  when  with  g()od  lučk  the  particle 
will  l>e  found  iuaide  the  eicisetl  portion  of  iris,  The  teinptation  is  to  try 
aud  pick  tliu  foreign  body  otV  the  iris,  but  this  U8ually  faila,  and  causea 
immedlate  hu^morrnage  into  the  anterior  chatubi^rs,  so  that  the  particle  ia 
obscured,  and  is  probably  detached  from  its  first  paiition. 

A  foreign  body  in  the  ciliary  body  is  often  difticult  to  diagnose,  and 
ftlway8  cxtremely  dangerous.  Occa3ionally  the  Iustory  is  Butliciently  defiuite 
to  muke  tlie  diagnosts  eertain,  but  \vhi!re  ihia  is  uot  the  čase  recouree  musL 
h&  had  to  otber  methods  of  investigation.  During  the  last  few  year8  the 
discovery  of  the  lidntgen  ray8  hae  cause<l  great  strides  to  be  made  not  only 
in  the  diagnosis  of,  bat  aiso  in  tho  cxact  localisation  of  foreign  bodies  in  the 
eve  and  orbit.  Wheu  tbus  localised  tbe  body  must  be  cut  dowa  upon 
through  the  »derotic  with  strict  antisnptic  niejiaurea,  extracled,  aud  the 
incision  sutured.  Another  method,  appUcable,  however,  only  to  magnetic 
substauces,  ia  by  the  use  of  the  largc  elcctrtt-uiagnct  of  Haab,  which  will 
ofteu  bring  foreign  bodies  from  the  ci]iary  body  iuto  the  anterior  chainber, 
or  even  conn)k'tely  out  of  the  eyeball.  But  in  spite  of  t\\B»e  recent  additions 
to  the  diagnosis  and  treatment,  this  condition  remains  very  sorious,  and 
often  nccesaitatea  evisceration  or  enucSeation. 

Othcr  results  of  a  peuetratiug  injury  are  im^antation  and  3erowa  cjfsU, 
which  are  referred  to  previouslj  (p.  518). 

LITERATURE.— CAKcrt-L.  "Gnmma  uf  tbo  Ciliurj  B<M]y,"  Urit.  Mrd.  Jimm,  1897,.' 
Tol.  i.  p.  17.— Uariek.  *'Sabcoiyiinctiv»l  Inj«ction»  of  Bit-liloride," -Jnimf  (f(A.-«/Wiyi«, 
Doc.  IStU. — .ItLKii,  "A  ContrJliiition  to  tlifi  AniLlomy  aikI  Ptivniolugj  uf  llie  Iris,"  Trans, 
o/  the  m^htk  IjUtrnational  Opkthalmoloffifal  Conffrcsa,  Eiliabtirfih,  ISO-t,  p.  6'.  — LaMOLET 
and  IIrniieiisok.  "Ou  the  Uochaiuaiii  of  Movements  of  the  Iris,"  Juurnat  of  rfii/nala^f/, 
vol.  siii.  No.  e.^MELLisoEU.  "  Espcrimcntal  StuJie«  oii  ttio  Ejtcn^ioa  of  Kluida  injcct«d 
l)une&tli  tho  Coi^'nn€tivA,"  Knftpp'i  ^ri;Ai't*^,  vol.  xxvi. — TREAci[enCoi.LtN8.  "TIih  Gl&nda 
of  the  Cilii»ry  B«ly  iit  tln-  Biimaa  Eve,"  TmnA.  Ophth.  StK.  vol.  xi.  ]>,  65. 
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ttch.     5!ce  ScABIKS. 

Jacksonian  Epilepsy.    SeeEpiLEvsr. 


Jaundice. 

?lEFINITION  .  .  .  . 

(,'A08ATION  .  .  .  . 

Patuoloov  .         .         .         . 

t0x£u1c   or    h^monspatogek- 
0U8  Jac»dice — 

Ctinital  Chartutera  and  Dia- 
gnotU       .         .         .         . 
Obstihtctive  Jaukdioe — 

Sigm 

SymfilotM    .         .         .         . 
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Dekimtion. — .laiinriice  is  the  cnndition  dne  to  the  preaence  ofbile  pigment 
in  llii;  blou<l,  uitd  in  rt-co^uised  cliuicullj  by  bUtiiiing  uf  tbe  skiu,  ooi^unoUnp, 
niucouB  meuihranen,  and  urine  by  bile  pigment. 

Cacsation. — The  formation  of  bile  pigment  from  h.-vmoglobiu  is  carried 
OD  by  tho  eells  of  tho  livor,  for,  os  showD  by  experimcnts  oa  animals,  this 
tranHfonnatiou  does  not  take  pliice  \vhen  the  liver  ia  removod  or,  what  com«A 
to  the  same  tbing,  wheu  ali  tlie  vesHelH  going  lo  it  ure  ligiiturud.  Jaundice, 
or  tbe  presenoe  of  bile  pigment  in  the  blood,  ia  dne  lo  tbe  bile  nmnufacturtHl 
by  the  liver  passing  into  the  circulation  insteiid  of  into  the  intestine^ 
This  miscarriago  of  tho  bile  may  occur  cither  directly  the  bile  pigment 
ia  formed  by  tlie  Uver  eelk,  i.e.  bcfore  tho  bile  enters  tbe  bile  duot«,  or  Itilcr 
after  it  ha«  entered  the  duct«. 

In  caaos  of  long-standing  biliary  obstruction.  where  the  dilated  intni- 
boptttic  ducta  ouly  contain  mucus,  the  bile  formed  by  the  liver  l-cIIs  pusaee 
ulmo»t  <lirect1y  into  the  adjacent  lyniphatic8,  tbence  into  thn  Ihuniciu  duot, 
and  8o  reaches  the  general  circulation.  Cases  of  tbia  kind.  in  which  uo 
bile  is  viflible  in  the  ducts,  were  formerly  thought  to  pruve  that  jaundice 
might  rceult  from  suppresaiou  of  the  bile-cicretiug  ftinction  of  the  liver,  and 
be  due  to  the  resulting  occumulatiou  in  the  btood  of  bilo  pigment  formud 
in  the  circulation  from  hemoglobin.  Tbe  presenee  nf  bile  pigment  in  tlio 
liver  cella  in  »ucli  eaaea  shovrs  that  the  formation  of  bile  stili  eontimu«. 

\Vhen  tbere  is  olidtruction  io  the  diicts  the  bile  paasee  ti»m  the  bile 
capillariea  or  ducta  iuto  the  lympbalic  veseeLa  of  the  liver,  and  uoC  into  tho 
blood -veKaela.  Tbia  haa  l>een  shovrn  bj  the  ex|)cnment«  of  Saunders  earlr 
in  thia  century  (1809),  and  later  by  Fleischl  (1874).  V.  Harbj  (1892),  anli 
Szubinald  (1800).  It  bos  alao  boeu  Rhown  that  juundice  dne  to  liguturo  of 
tliu  bile  duct  may  be  removed  or  prevented  by  ligatiin.'  of  the  thoracic  duct. 
ObHlnictiou  to  tbe  aow  of  bile  through  the  ducta  leada  to  a  rise  of  the 
norinalIy  Iow  nreasure  of  bilo,  aod  as  &  re«uU  tbe  bile  posses  into  the 
lyn)phattcA,  and  no  into  the  general  circulation. 

This  clc>arly  cKpluins  the  produutiou  of  jaundico  in  ooaee  whero  a  grou 
iiH-rhanicvil  nbslruclion  in  tbe  duct,t  eiiHla,  but  it  is  necMBanr  to  consider 
tlic  nidtbod  of  niuNition  of  jjiundice  in  thow  caaes  wh6re  ihttre  ts  no  manifest 
obstructiou  in  tho  Inrger  bilo  duots. 

Patholoot  op  Jaundice 

Jaandioe  wu  fonncrly  diuded  into  (t)  hopatocenous  or  obstmctive, 
vhero  ihere  vu  an  uamistakable  obatruction  in  the  uurger  ducts,  and 


522  JATJNDICE 

(2)  Where  there  wa8  no  groas  obstruction  viaible  to  the  naked  676.  In 
contrast  to  the  firat  categorj,  this  form  was  spoken  of  as  nou-obstructive. 
It  included  cases — (a)  "VVhere  the  jaundice  wa8  thought  to  be  due  to  changes 
occurring  in  the  blo<)d,  leading  to  the  Uberation  of  hsemc^lobin  and  ita 
transformation  in  the  circulation  into  bile  pigment.  This  constituted 
"  hsematogenous  "  jaundice.  (h)  Where  an  eicesaive  secretion  of  bile  into  the 
intestine  waa  foIlowed  by  excessive  absorption  from  the  mucous  membrane 
of  the  bowel  and  8ub3equent  overflow  into  the  general  circulation.  This 
was  called  jaundice  from  polycholia.  (c)  "VPliere  owing  to  suppression  of 
the  bile-excreting  function  of  the  liver  cells  an  accumiilation  of  bile  pig- 
ments,  manufactured  from  hemoglobin  in  the  blood,  occurred  in  the  circula- 
tion.    This  was  known  as  jaundice  by  suppresaion. 

Consideration  of  "  Hcematogenous"  Jaundice. — In  vaiious  toxic  and 
Beptic  conditions  of  the  blood,  where  the  hemoglobin  is  liberated  from  the 
red  blood  corpuBcles,  jaundice  of  a  alight  degree  of  intensitj  is  often  seen.  A 
good  example  of  this  "  tossemic  "  jaundice  is  provided  in  the  esperiments  of 
Huuter  with  toluylenediamine.  This  poison,  when  introduced  into  the 
circulation,  gives  rise  to  destniction  of  the  red  blood  corpuacles  with  Ubera- 
tion of  hemoglobin  (h£emolysis),  and  to  jaundice.  After  its  administration 
the  flow  of  bile  is  at  first  increased,  and  there  is  an  increase  in  the  bile  pig- 
ments  poured  out  (poljchromia),  owing  to  an  augmented  amount  of  free 
hemoglobin,  the  antecedent  of  bile  pigmenta,  reaching  the  liver.  After  a 
tirne  the  amount  secreted  diminishes,  and  the  bile  becomes  more  viscid,  until 
finally  the  flow  of  bile  becomes  almost  arrested.  Thia  Blowing  and  diminu- 
tion  in  the  flow  of  bile  ia  found  to  depend  on  inflammation  of  the  smaller 
intrahepatic  bile  ducts,  which  become  swollen,  secrete  thick  mucns,  and  are 
in  a  condition  of  catarrhal  cholangitis  due  to  the  toxic  effects  of  the  toluyl- 
enediamine.  The  jaundice,  therelore,  is  really  obstructive,  but  being  due  to 
changes  in  the  small  intrahepatic  ducts  is  readily  overlooked.  This  explana- 
tion  accounta  for  the  alight  jaundice  accompanying  morbid  conditiona  such 
as  septicemia,  pyemia,  hemoglobinuric  fever,  pernicioua  anemia,  and 
poisoning  by  phosphorus,  arseniuretted  hydrogen,  and  anake-bite.  This 
jaundice,  therefore,  ia  toxemic,  and  dependa  on  the  preaence  of  a  poison  in 
the  blood  which  sets  up  inflammatory  changes,  and  consequently  obstruction 
in  the  small  intrahepatic  ducta.  It  may  therefore  be  conveniently  deacribed 
as  hemohepatogenoua,  but  not  as  hematogenous  jaundice.  Experiment 
show8  that  the  preaence  of  free  hemoglobin  in  the  blood,  though  it  leads 
to  an  increased  secretion  of  bile  pigment  in  the  bile  (polycbroniia),  doea  not 
of  itself  give  rise  to  jaundice.  The  frequent  clinical  asaociation  of  jaundice 
with  conditiona  giving  riae  to  deatruction  of  red  blood  corpuacles  ia  due  to  the 
fact  that  the  hemolyai8  ia  of  toxic  origin ;  inflammation  of  the  small  intra- 
hepatic bile  ducts  ia  another  manifeatation  of  the  toxemia. 

The  Question  of  so-called  Jaundice  fTom  Polycholia. — ^When  jaundice  wa8 
found  to  be  associated  with  bile  in  the  feces  it  wa8  aupposed  that  there  waa 
such  an  eicessive  secretion  of  bile  (polycholia),  that  an  exce8sive  amount  of 
bile  wa8  absorbed  from  the  intestines  and  passed  through  the  liver  into  the 
general  circulation. 

Bile  may  be  present  in  the  fffices  of  jaundiced  patienta  under  variouB 
conditions ;  thus,  in  obstruction  of  one  hepatic  duct  icterus  results,  but  the 
other  hepatic  duct  poura  bile  into  the  duodenum.  When  a  calculus  liea  in  a 
common  duct  it  may  act  like  a  hali  valve,  and  allow  bile  to  eacape  into  the 
bowel  at  intervals ;  in  biliary  cirrhoaia  bile  is  usually  present  in  the  fseces. 
In  none  of  theae  example8  ia  there  any  suggestion  to  the  effect  that  an 
exce8sive  secretion  of  bile  exist8. 
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In  hfemohej>iitogenou8  or  toxa-Juic  jaumiicc  tlierc  is  ia  thc  eariv  stagt*  u 
eecretion  of  bile  rit-li  in  bile  piguienL  (polycbromia)  and  jioor  iu  bilo  acida, 
the  pigment  appeuring  in  the  eicreta ;  later  ohstruutinn  in  some  of  tbe 
Binali  intrahepatic  duct«  occura  and  producea  jaundice.  Tliia  i«  the  ei- 
planntion  of  so-caUed  jaundicc  from  polycholia.  But  it  shouUl  bo  pointcd 
out  that,  strictly  speaking,  there  is  not  an  exceasive  »ecrelion  of  noniiiil  bile 
(polycho)ia),  but  oulj  of  bile  pigment  (pulycbrninia),  and  Lbal  ibe  bile  aiille, 
far  from  being  increased,  are  diminishe<i. 

The  Qufstion  o/  tfu  so-calUd  Jautidict  from  Supprtmon  of  the  Silt- 
$fvreling  Function  of  the  Liver. — It  wa«  fomierij  supposed  that  the  liver 
might,  from  nen'ou3  or  other  influences,  ceose  to  secrete  bile,  and  that  an 
accumulation  of  refiise  blood-pignient  in  the  drculation  resulted,  and  bet-ame 
changed,  withont  the  intervention  of  the  liver,  into  bile  pigment.  Emotional 
jaxm<lice  wa8  instaueed,  but  there  is  no  proof  of  the  liver  ihus  striking  work, 
and  moreover,  inasmuch  as  bile  ia  ouly  formed  by  the  liver,  if  its  bile-forming 
functiona  were  suppressed  jaundice  could  not  reanlt.  This  last  argument, 
indeotl,  is  fatal  to  the  idca  of  jaundice  from  suppreaaion  of  the  bile-forming 
fuuctiou  of  the  liver.  In  acute  yellow  atm]»hy  uud  jibosjilionis  poisouiug 
tht)  jaunilice  is  almost  cerULinly  due  to  olistruction  in  the  »mali  intr.ihepHtic 
ducts  from  inflamination,  and  to  the  passage  of  bile  into  the  IjTiiphatics, 
which  results  as  a  natural  consequence.  In  long-continued  biliarj'  oMtruc- 
tion  tbe  ducts  contain  clcar  mucous  tluid  devoid  of  bile,  and  it  might,  and 
iudoed  has  l>een  thought,  that  the  Hver  cHa»ed  to  secrete  bile  under  these 
oonditions;  but  here  the  liver  cells,  a«  Rho\vn  by  the  presenc«  of  bile  pig- 
ment inside  them,  etill  manufacCurc  bile,  vhich  possce  almost  directly  into 
tho  lyniphatic  vesaela  and  so  into  the  circulation. 

"Urobilin  Jaundice." — A  few  wonl8  may  be  addeti  on  thia  subject. 
Darkening  of  the  skin  maj  occur  in  the  melanfemia  of  malaria,  in  haemo- 
chromatosis,  and  in  other  conditions,  but  doos  not  really  resemblo  jaundice. 
It  bos,  hovever,  beeu  tliuught  tbat  a  staluiug  uf  the  akiu  indistinguishuble 
frora  juuudiue  may  bc  due  to  nther  pigmenta  Ihun  Ihose  of  liile.  Thue  in 
BOHU!  vn»ps  where  there  is  an  esceaaiv«  amount  of  urobilin  in  the  urine  a 
yt'llow  tinging  of  the  skin  has  been  referred  to  the  eiftvts  of  urobilin,  and 
not  of  bilo,  in  thc  circulation.  KxceasiTo  nrobilinuria  mQy  occur  without 
anj  jaundice ;  wheu  they  are  aasociated  together  tbe  jaundice  is  due  to 
bile  pigment  and  not  tn  stainiug  of  tho  skin  with  urobilin.  As  Hunter 
pnints  nut,  the  lenn  urobilin  jauwlu:e  is  a  misnomer,  and  moreover  ta  ood- 
iusing  and  mislcading. 

Ctasti/ieatio7t, — Jaunilice  may  be  diviil^d,  ihcrefore,  inbi — 

(1)  OliBtructive — due  to  some  grof«  obstruction  to  the  llow  of  bile  olong 
tlie  larger  bile  ducta. 

(2)  Toxiemic  or  bn.-mohcpatogcnous  jaundice,  vhcre  there  is  obstrnction 
in  the  sniall  intrahepatic  dunls,  due  to  jHjisons  cxi:ret4^  from  the  blood  into 
the  bile  ducts  setting  up  cbobingitiH. 

Jaundice  ia  ihcrpfore  alwuys  due  to  obstruction,  and  ia  a  ayinptom,  not 
a  dJBease  in  itecif.  Jt  may  l<e  a  nii-mpti^m  of  a  purelr  locol  condition,  viz. 
peMuro  on  the  large  ducta,  or,  on  the  oihcr  hand,  bo  tnc  result  of  a  geuenJ 
infection  or  iutoxication  setting  up  changi«  iu  tho  aiiiall  iulnLheptitic  bile 
ducte  reaultiug  in  obstruction. 

T0X^KM1C  OB  IIjtMOUBPATOUENOrs  JaUNDICB 

Otntral  Characttm  anti  DUtinefiona  from  Otatructirt  Jnvndut. — 
Toxa.'mic  or    hicmohcpatogenona   jaundice    is    e«enttally  a  ffy7npl<>u   of 
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some  underlyiug  infection,  or  pcssablj*  intoxication,  and  is  usuaU7  Bub- 
ordinate  to  its  otber  coustitutioual  simptoma.  The  i>aticnt  stitTera  cooi- 
paratively  little  from  llie  dlrecl  reaiiUa  of  bile  pigment  circulaliug  m  the 
blood,  biit  is  definitely  ill  Crom  the  general  tostemic  etiito. 

The  jftundice  is  6lj«4ht  as  a  rule ;  in  acute  yellow  atrophj  and  icterns 
gravis  the  yelbw  colour  may  be  bright  »nd  nmrkcd,  but  the  dark  green  or 
black  tint  ol"  ehrouji;  obstructive  jauudice  dw8  not  occur. 

Itile  pigment  is  fniind  in  the  urine.  It  ban  U8uany  bcen  »tated  tbat 
bile  acids  are  either  abaent,  or  at  any  rate  not  present  to  the  same  extent  ae 
in  jaundice  due  to  mechanical  obstmction  of  the  lai-ger  ducts ;  but  little 
importauce  can  be  attached  to  results  oLtaiued  by  Petteokoflers  weIl-knD\va 
test,  ainee,  aa  Bhown  by  Hunter,  it  is  entirely  unreliable  iuj  employed  in 
ordiiiary  clinical  practice. 

The  motious  uearly  always  contain  bile,  and  thus  difler  £rom  the  clay- 
coloured  stools  of  icterus  due  to  obsbruetioti. 

The  courae  of  the  diaeose  ia  more  aeute  as  a  rule  thau  in  oljstructive 
ictenie.  and  ia  not  iiccompunicd  by  the  itcMng  of  the  akin,  xanthopsia  or 
yellow  viaon,  and  8low  pulse  lliat  may  occur  in  obstructive  jaundice. 

Signs  of  cflnstitiitional  distnrbance,  such  ns  enlarged  epieen,  fcver,  and 
albumi nuriji.  are  common,  while  grare  svmptoms  develop  sooner  and  more 
i'requcntly  thau  in  obstructive  jaundice,  \vhcre  \vhcn  they  do  occur  it  is  at 
the  tcrmiuaLiou  of  loug-coutinued  jaundice. 

In  Hovere  rJiBtta  of  hffiinohepatogenous  jaundic:e  the  "  typhoid  fttate,"  wiLh 
di"y  tflngue,  deliriuui.coma,  and  multiple  hitmorrhagea,  may  rapi(Uy  develop. 

The  important  features,  therefnre,  are  the  sbght  degree  of  jaundice  and 
the  prcscuee  uf  uiarked  coustitutional  symptom3,  the  want  of  proportion 
betvvcen  the  icLerua  and  the  8yuiptonia,  and  tlie  evidence  of  hiemic  infection 
or  intoxicatiou. 

Aftor  Hunter,  hremohepatogenous  or  toxiemic  jaundice  may  be  di\-ided 
in  to — 

(1.)  Toxic  jauudice,  due  to  polaons,  8ucb  as  toluy1enediauuue,  arseni- 
uretted  hydrogen,  phosiphorus.  ^nake  poisou, 

(ii.)  That  occumng  in  connection  with  the  specific  fevers,  such  as  yellow 
fever,  pyieinia,  eoptictenua,  rolapsing  fovcr,  and  malaria. 

(iii.)  A  group  containiug  acute  yello\v  atrophy,  icterua  gravia,  iufectious 
jaundice  (Weil'R  dJHcase). 

Obstructive  Jaundice 

Siffns. — tlaundice  appiyira  firat  in  the  conjunctiva,  then  Ruccc^vel/  0& 
the  face,  body,  and  extreuiitie8.  The  "  whites  "  of  tho  eyes  are  the  fiist  pflrt 
to  6how  the  bile  pigment,  but  Ijefore  this  bile  pigment  is  present  in  tho 
urine.  The  masscs  of  lat  fjiiuguocula)  oftcn  scen  uuder  the  conjunctivie 
frequenUy  liave  a  alightly  yeUow  eolour,  and  mnv  nualead  a  care.leaa  oliHerver 
into  the  lielief  that  jaundice  is  present.  A  slighl  degree  of  icterus  is  more 
readily  detected  in  a  fair-skinned  patient  thau  in  one  of  a  dark  complexion, 
in  vrliom  the  skiu  ia  often  aomewhat  saUow.  It  should  alao  be  remembered 
that  jaundice  Ls  easily  overluoked  iu  arliiicial  Ught.  The  uiucous  membrane 
of  the  lipH  and  i^alate  HbowB  an  icteric  tint.  \Vhen  jaundiue  has  exist6d  for 
a  long  tinio  the  >ii!e  pigment  in  the  skin  turna  of  a  dark  green  colour 
(biliverdin),  and  the  skin  becomea  of  an  oUve-green  colour,  S|H)ken  of  as 
"  black  jaundice."  After  recovery  fi-om  severe  jaundice  the  skin  is  often 
left  diaeoloured  for  a  very  conaiderable  pp.riod. 

In  jaiin(iice  continued  for  more  than  a  year  the  skin  may  ehow  the 
peeuliar  change  kiLowu  as  santhoma  or  xanthelasma. 
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When  as  the  rcault  of  couiplcte  bUiary  obstruction,  or  froni  other  causefl, 
the  protective  fuuclion  of  the  Liver  i\u\»,  uud  toxiuB  [muw  into  tlie  cin:ulation 
and  give  rim;  to  choliPiuia  ur  l)iliary  t(>x%mia,  ha^morrha^ci  mAy  take  plače 
into  tbe  skin  and  mucons  membranes,  giving  rise  to  petechife,  epista^is, 
meliena,  ctc 

The  urice  is  acid  in  reaction,8omowhatdimiQi8lied  iu  amouut,  aud  becouies 
bile^tained  before  the  ooniunctiva  or  akin.  Thern  umv  W  kilm  a  eousidi-r- 
able  exoe«8  of  urohilin.  Stress  wa8  formerlj  laid  on  Iho  prceence  of  bilo 
ocids  in  the  tirine  as  a  point  of  importance  in  the  diaguosiii  front  jaundico 
occurring  without  manifest  obetructioa  to  the  ducts.  The  tcat  relicil  on  for 
tltc  detectiou  of  bile  nctds  in  ordinary  cUnical  work,  Pott€nkoirer's,  is  so 
fallacious  that  no  valim  ran  Ite  attached  lo  ita  rt«ult,  and  hence  tbe  queetioD 
of  bile  acids  in  the  urine  is  no  longer  of  atty  practical  importance.  The 
colour  of  the  urine  varies  in  different  cases  and  at  difiercnl  times,  from  an 
iutenailied  yeIlow  to  brown,  olive,  or  a  vei^  dark  brown.  Wben  shaken 
up  the  frotli  becomea  yellow.  The  colour  uiufit  be  dietioguished  from  that 
in  urobilinuria,  hmmatuna,  melanuria,  and  the  alteration  efiected  by  rbuborb 
and  cIirysophauic  acid,  by  senua  and  Bautouiu,  by  tiuipIoying  (imelin*a  test 
for  bile  pigment  When  choln-mia  or  biliary  Insainia  haa  auper%'ened,  the 
renal  cpitheHum  may  be  so  damaged  by  toxin8  that  albuminuria  results. 

The  other  secrctions  ob  a  nilc  do  not  contain  bile ;  sometimes  the  8weat, 
eai)ecially  in  the  axilla,  is  uudoubteilIy  bile-staiued,  but  genenilly  the  per- 
spiratinn  in  colourlesa.  llie  accrotion  of  the  inteatinos  and  noee.  the  sauva, 
tears,  and  in  wouien,  milk,  are.  in  spite  of  Btatements  to  tbe  contrarj*,  free 
from  bilo.  In  intlammatory  eonditions  the  jMithoIogical  sccrcttous  and 
eicudationa  become  ictcric,  as  shown  by  pneumonic  sputum,  pleural  aud 
pcritoucal  efTuMionfl,  and  saUva  in  meruuriul  MaUvatiou. 

In  olistructive  jaundice  there  is  constiMition,  and  the  motions  are  ex- 
trcmely  offensiTO.  Thcy  are  clay-colourea  from  abscnce  of  bile  and  the 
presence  of  uu  esceae  of  fat,  the  digestion  of  which  is  iuterfered  with. 

ExceptionalIy  bilo  uiay  l>e  preaent  in  llie  ftcoi«,  for  exainple,  when 
jaundice  i»  due  to  obstructiou  to  one  of  the  two  hepatic  ducts,  vrhere  a 
calculuB  in  tbe  common  duct  allow8  some  of  the  bile  to  eacapo  into  the 
duodeuum. 

Thf.  Circulatory  Sjfstem. — (u  the  absencc  of  fever  or  pain  the  putae  tend» 
to  be  slow;  tbis  hna  l>een  ascribetl  to  tho  action  of  bile  salts  on  tbe  cardiao 
gauglia.  It  is,  bowever,  eepeciaJly  in  catarrfaal  jaundice  that  the  slovring 
is  cbielly  marked. 

Tlie  blood-preasure  ia  low.  Though  froiu  tlio  deslructive  (ba*molytic) 
action  of  bilo  acids  on  retl  blooil  coriium-leH  ana^nna  niight  bo  erpectod,  it  ifl 
not  a  marked  result  of  jaundice  itself.  From  muscular  incompctencc  a 
uiitral  8ystolic  murmur  may  become  audible,  aud  from  increaaed  presiiure 
in  the  pii]Mionary  circulation  due  to  this  causc,  or  |H)aaibly  to  refiex  con- 
fttrirtion  of  ttie  pulmonary  veasela  referred  from  the  Inle  ducts,  tbe  second 
sound  over  thi?  pulmonary  artery  liecoinoa  accentuated. 

The  livrr  is  often  enlarged  from  dammiug  up  of  tho  bile.  and  may  be 
teuder.  In  maliguaut  diaeaae  and  cirrboeia  iU  surfnce  may  In;  kuobby  or 
uwular. 

Knbirgement  of  the  gall-hladder  is  a  valuahle  aign  of  obRtruction  of  the 
common  duct  Vnian  chronic  jaundioo  is  dne  to  galUatones.  the  gall- 
bladdor  ifl  collapeed  from  previous  chok<cyHtitit),  while  in  cuaca  of  mulignant 
diaeaae  praaiiing  on  the  coninion  bilr  duct  ihu  giill-bladder  may  form  a  tenae, 
TKtar-HhaptHl  tiinioiir.  If  a  ciilculuH  be  iiii)Nicl<Mi  in  tbn  cvetic  duct  tho  gaU- 
Lkdder  may  be  distended  wilh  uiucus,  aud  occaaionaUy  it  is  unlargcd  mia 
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the  presence  of  numerous  calciili ;  these  are  exceptionB  to  the  general  rule 
enunciated  by  Courvoisier,  that  in  jaundice  due  to  gall-stones  the  gall- 
bladder  is  collapsed. 

The  spleen  is  usuallj  not  enlarged,  but  if  it  is  it  points  to  biliar^ 
cirrhosis,  some  septic  or  toxic  procesa,  such  as  'WeLL's  disease  or  infective 
jaundice,  to  syphilis,  or  to  that  extreniel7  rare  condition,  alveolar  hydatid. 

The  temperature,  like  the  functions  of  the  body  generallj  in  aimple 
obstructive  jaundice,  is  depressed.  Tever,  when  present,  is  either  due  to 
the  same  cause  that  is  responsible  for  the  jaundice,  aa  in  tox8emic  jaundice, 
Weil'8  disease,  and  cirrhosis,  or  is  the  result  of  some  complication,  such  as 
cholangitis  in  gall-stone  obstruction. 

Syinptoms.  —  The  8ymptom8  that  may  be  met  with  accompanying 
jaundice  are  due  partly  to  the  presence  of  bile  in  the  circulation,  wliich  acts 
as  a  depressing  poison,  partly  to  a  8econdary  tox£emia  due  to  the  liver  fail- 
ing  to  perform  its  important  protective  function  of  stopping  poison  brought 
to  it  from  the  alimentary  canal,  and  partly  to  the  absence  of  bile  from  the 
alimentary  canal.  These  distinctions  in  the  causation  of  the  symptoms 
must  not  be  presaed  too  far,  but  it  will  be  convenient  to  consider  the  8ymp- 
toms  under  the  following  heads : — 

Sifmptoms  due  to  Bile  in  the  Circulation. — Bilirubin  is  said  to  be  ten 
times  more  toxic  than  the  bile  acids.  It  will  be  noticed  that  in  cases  of 
jaundice  a  considerable  amount  of  the  bile  pigment  is  fixed  in  the  tissues, 
which  become  thereby  bile-stained;  in  this  way  the  rest  of  the  body  is 
protected  from  the  full  toxic  effects  of  aH  the  bile  pigment  that  has  entered 
into  the  circulation.  The  tissues  in  which  the  bile  pigment  settles  sufier ; 
for  example,  in  the  skin  the  irritatiou  of  the  cutaneous  nerves  shows  iteelf 
by  pruritus,  which  may  be  very  troublesome  and  prevent  sleep.  Scratching 
thus  induced  may  be  the  cause  of  pimples  and  traumatic  eczema,  while 
urticaria  aud  lichen  are  Bometimes  seen. 

A  bitter  taste  in  the  mouth  is  ofteu  complained  of,  althougb  the  šaliva 
does  not  contain  bile  pigment;  this  bitter  flavour  may  depend  on  the 
presence  of  toxic  bodies,  which,  owing  to  hepatic  in8ufficiency,  have  escaped 
into  the  general  circulation  and  passed  into  the  šaliva,  and  if  so,  would 
properly  come  in  the  next  category. 

There  is  often  considerable  impairment  of  appetite  with  a  special  distaste 
for  fatty  foods. 

Mental  depression,  low  epirits,  and  incapacity  for  continued  thought  or 
application,  are  commonly  scen. 

Yellow  vision  or  xanthopsia  due  to  the  media  of  the  eyes  being 
jaundiced,  is  sometimes  found  to  be  present  on  inquiry,  but  ia  hardly  ever 
a  promiuent  8ymptom.  It  is  indeed  better  marked  after  the  ingestion  of 
santonin  than  in  jaundice. 

Symptoms  due  to  the  Presence  of  Poisons  other  than  Bile  in  the  Circula- 
tion.— Owing  to  the  failure  of  the  liver  to  stop  poisona  received  from  the 
alimentary  canal,  auto-intoxication  results,  and  if  the  kidney8  do  not  com- 
pensate  for  thia  by  free  diuresis,  a  tox£emic  condition,  analogoua  to  that  of 
ureemia,  results.  DrowsineBS,  dehrium,  and  somnolence  paaaing  into  coma 
niay  develop. 

Sj/mptoms  due  to  the  Absence  of  Bile  from  the  JntestiTial  Tract. — 
Constipation  is  very  common,  and  is  uBually  explained  as  due  to  the 
absence  of  the  natural  purgative — the  bile.  Exce8aive  fermentation  with 
flatulence  and  extremely  offenaive  motions  niay  occur,  while  interference 
with  the  digestion  and  with  the  abaorption  of  fatty  food  leads  to  an  ex- 
ccssive  amount  of  fat  in  the  fsecea  (steatorrhcea). 
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DiAGNOSIs. — Ah  has  already  been  pointed  out,  jaundicc  ta&y  \te  over- 
looked  altogethcr  if  the  pationt  is  only  scen  by  yeUow  aTtificiol  light.  atich 
os  gos  or  caudle  illumiuation.  Ko  senoud  diQiculty  abould  ariso  in  dis- 
tinguiahing  jaundice  from  othcr  pigmcntarv  cliangea  in  thc  skiu. 

Tlie  yeTlow  ct^luur  of  pulieula  \vith  sligfil  ir.terus  iB  Iuirdly  lik«ly  to  be 
confiisud  with  the  bronziug  of  minburn,  with  the  uatural  hue  of  the  yBllow- 
skinued  roces  of  mankind,  or  with  the  tint  of  the  akiu  in  the  advanced 
cachexia  of  lualigaant  diseoae,  but  shotUd  any  cjucation  aiiae,  oxaniinat)ua 
of  Ibe  coujuuctivu;,  uud  of  tbe  urine  for  Lhe  preaeuce  of  bile  pigment,  will 
quic'kly  »ettle  lhe  niatt<*r. 

The  dark  green  colour  of  the  skin  in  black  jaundice  of  long-continucd 
biliary  obstruution  might  conceivably  be  confused  with  the  pigmontation 
uf  tbc  skin  in  Addtaon'9  dineaae,  hitmochruuiatosis,  malarial  melanaiinia, 
argvria,  etc.,  but  heie  again  examinatii>n  of  the  urine  and  canjunctivie  wiU 
provent  error. 

The  past  effects  of  severe  jaundice  may  give  rise  to  some  difficultj,  but 
further  investigation  and  the  hifltory  of  the  čase  ahoutd  make  m&ttera 
dear. 

DtFFEBESTtAL    DIAGNO8IS    OF  JAITNDICK   DUE  TO    VUUOUS  CAUSES. — 

Sinoe  Lhe  diatiuctiou  betweea  obstnietive  jaundice  and  toxauiic  (or  ha:mo- 
hepatogenous)  jaundice  has  niready  boen  conaidered  (p.  523),  it  ia  now  onlv 
neoeBa&ry  to  refer  to  the  differential  diagnoeis  of  tbe  vahous  factors  tbat 
may  give  riae  to  obetnictive  jaundice. 

The  causea  of  obstructive  jauudice  are  very  numerous,  but  for  con- 
Tenience  they  may  bc  gruujied  iiito  three  ulasses : — 

(1)  Where  the  obstruction  is  dne  to  aamething  oocluding  the  lumen  of 
the  bile  ducts,  euch  aa  a  gall-stone,  or  parnAitee. 

(2)  Where  the  obstruction  dcpcudš  on  ch&ngea  originating  in  thc  waUa 
of  the  largur  bile  ducts.  €.g.  catamtal  cholangitis. 

(3)  Where  obetruction  ia  due  to  prooeaeea  arising  outside  the  ducts  and 
occluding  them,  either  (i)  by  direot  pressure  alone,  or  (ii.)  by  actuaUy 
iuvadiug  tho  tissuea  of  the  ducta. 

(1)  Cauta  oUtructiiuf  the  Lumen  o/  the  DucU. — (a)  A  gall-stone  in  the 
common  duct  ia  the  moet  familiar  eiample.  A  liifltory  of  biliary  colic,  uf ten  uf 
repeated  attacks,  preoediog  the  devolopmont  of  jaundice  is  the  rule;  sonio- 
limcs,  howevcr,  no  historj  of  colic  is  forlhconimg.  and  the  casc  U)ay  at  tirst 
very  eloaeIy  rcsemble  maligoaut  diaease,  but  aa  tirne  goea  on  thc  jaundice 
is  nut  uDiformly  or  neceaaaiily  progreadve ;  sometimea,  as  the  duct  dilutea 
around  the  stone,  the  jaundice  faaee  and  inay  even  disappear.  Another 
point  of  distiuctioD  is  that  in  cholclithiasis  thc  gall-bladder  is  usuallr  smuU 
and  contracted  from  past  inflammation  of  it«  waUs,  wberea8  in  malignant 
dieease  it  \»  ufttm  enlarged.  It  is  sometimes  found  that  gall-Btonea  and 
malignant  disoase  are  combiuod,  e0peciuUy  in  the  čase  of  thu  gall-bludder, 

When  gall-stones  remain  Inng  in  thc  common  duct  iufuctive  cholangitis 
witb  intcrmittent  hepatic  fever  may  develop  {vidt  "  Diaease  of  (Ml-bkildcr 
and  llile  Ducts,"  vul.  iv.  p.  46). 

Inspissuted  mucus  and  smoli  colcoli  may  alao  give  rise  to  sUght 
Jftundioe  and  attacks  of  pain,  ofton  deschbed  as  "  ipasma,"  and  regordcd  as 
dyspepai&. 

(A)  Parasites. — A  hydatid  cyst  uiav  diar;liargu  intu  the  duota,  and 
membrane  or  daugliter  cyt(tH  block  the  duct«,  giviug  rine  to  biUary  colic, 
jaundice.  and  ofton  to  infeotive  ohotangitia.  The  diagnonis  dopcnds  ou 
the  histoT7  that  thc  patient  boa  either  had  a  cyHt  which  bas  dinppeojrad, 
ar  tbftl  im  esiiting  uuc  ha*  gTaw&  Buullcr  ubout  thc  timu  thut  the  s/inptoiBft 
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appcared,  or  atill  bctter  on  the  predence  of  bile-ataised  pieoea  of  bydatad 
membrane  in  Ihe  fitces,  or  posaibly  evea  iu  the  vomit. 

Round  worm8  (iiacariH  lumbricoiilea)  may  enter  the  cnmmon  bilo  cluct 
from  the  duodeniim  nnd  givo  rise  to  jaundice.  Of  this  rare  conditiou  Mer- 
teoB  haa  coUected  tbrty-eij^ht  examples. 

Biiitouium  hepaticum,  the  liver  tluke  so  fatal  to  sheep,  hos  been  found 
in  the  ducts  of  the  fuiimm  liver,  aa  have  in  mre  iustauceii  D.  sinense  and 
D.  conjunctivum.  In  tbese  aiacs  the  diagnosia  deponde  on  the  recognitiou 
of  the  vvorma  or  their  ova  in  the  fceces. 

(c)  As  patbological  curioaitlcs  some  authors  have  referrcd  to  the  presence 
of  foreign  bodins,  aiich  as  ueedles,  iu  the  bile  ducta 

(2)  Chanijes  onffinating  in  the  \VaUs  of  the  JJ-ucts. — (a)  Cat.arrhal  jaundice 
due  to  iullammatorj"  svvelling  of  the  miicous  membrane  of  t)ie  duct,  at  or 
estending  somo  distance  from  the  biliarj-  pupilla,  and  due  to  the  spread  of 
initammatiou  from  the  duodenum,  ia  prccedcd  by  gastro-intealiual  dis> 
turbanc« — diarrhcpa  and  vomiting.  It  is  of  eliorl  duration,  one  t«  two  \veeka, 
und  is  not  accompanied  by  the  fever.  enlarged  spleon,  and  albnrainuria  seeu 
in  iufectious  jaun>ilice.  It  ahould,  howevtir,  be  borne  iu  uilud  that  the 
jaundice  of  malignant  digeaae  and  of  acute  yeUow  atrophy  may  begin 
cxactly  like  benign  catarrhal  jaundice. 

(&)  The  iufective  and  suppurativo  forma  of  cholaugitia  are  usually 
asBOciated  with  gall-atones  or  tlit;  rupture  of  a  tivdatid  cyst  iuto  Ihe  ducta; 
but  the  more  severe  fonn  pnoiplicjiten  n  conaiderable  proportion  of  the  cases 
of  that  rare  condition,  primaTy  carcinoma  of  the  duodenal  surface  of  the 
biUary  papiUa. 

Pu»aibly  jaundice  in  the  roseolous  Etage  of  8yplulia  ia  due  to  a  specific 
cholangitiH. 

In  the  infeclive  foiins  the  8ymptom8  are  those  of  intermittent  hepatic 
fever,  while  in  siippurative  cholangitis  the  clinical  picturo  ia  that  of  sup- 
puration  in  the  liver,  aud  cIosely  resembles  pylephlebitia.  It  may  be  inci- 
dentally  pointetl  out  tliat  jaundice  may  be  abeent  in  the  Buppurative 
cholangitis. 

(c)  Growth3  of  the  mucous  membrane  of  the  ducts. 

Carcinouia,  which  is  sometimea  met  \vith,  givca  rise  to  deep  progresaive 
jaundice  with  enlargeuient  of  the  giiU-bladder.  At  firat,  aince  it  is  often 
aceompauied  by  colie.  it  itmy  resfiniblo  gall-stones,  while  later  it  resembles 
malignant  disciise  of  the  head  of  the  pancreas. 

luuocent  tumours,  auch  as  papiUomata,  aro  ouriosities  and  cauuot  be 
accurately  diagnoaed. 

Xanthclagma  has  been  knDwn  to  occur  in  the  mucous  membrane  of  the 
bile  ducts,  but  if  multiple  its  occurrence  on  the  skin  would  probably,  and 
iu  most  inatauces  rigiilly,  be  referred  to  jauudioe  due  to  some  other 
cause. 

(d)  Simple  Btricture  due  to  the  cicatriaation  of  pa«t  ulceration  in  the 
ducts,  such  as  might  cnnceivably  be  aet  up  by  the  passage  of  a  gall-stone, 
is  BO  cxtmordinarily  rarely  8hown  to  esist  that,  clinically,  cases  of  jaundice 
follavving  hepatic  coUc  ahould  be  regardcti  as  due  to  fresh  gall-stone  im- 
paetion  or  to  maliguaut  diacaac. 

Iu  very  rani  intttauces  ciicatriaation  of  a  duodenal  nlcer  involving  the 
biUary  papilla  lias  been  demnnstrated,  but  duodenal  ulcers  are  u8uaUy 
couHucd  to  t)ie  tirat  part  of  the  duodenum,  and  ure  often  latent.  Jaundice 
follovviug  the  8ymptouis  of  duodenal  ulcer  would  therefore  more  ressonablT* 
be  regaraed  aa  due  to  adheaiona  iuvohang  the  comraon  duct. 

Congenifcal  oblitcration  of  tlm  V>ile  ducts,  giving  rise  to  peraistent  icteros 
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in  yoang  children,  has  already  been  deacribed  (vidr  vol.  iv.  p.  67).     The  age 
of  Ihe  patient  and  it»  poraistent  naturc  make  iU  diaguosis  cos^. 

(«)  S1M8U)  of  ihe  muMiulai-  fibree  of  the  ducts  expl&in8  emotioual  Jaundico, 
8uch  aa  Ihat  due  Lo  fright,  Batisfactorilj,  but  LnaHiuuch  aa  it  is  difticult  to 
prove,  its  occnirence  is  open  to  questioti. 

(3)  The  conditions  thut  muy  preas  on  or  in^'&de  the  bile  ducta  from  nith- 
out,  and  so  interfere  with  the  tlow  of  bile  und  givc  rise  to  jaundice,  are 
very  numeroua.  A  Lumiiur  may  uierely  pruss  ou  the  duct,  or  ou  the  otlier 
hand  it  raay  !ictnally  invnde  the  waU8  of  tlie  duct ;  a  fliiating  kidnev  inav 
exert  temporai7  traction  or  preasure  on  the  ducts,  or  inflanimatory  ad- 
hcsions  spreading  out  from  a  gastric.  duodeoal  lUccr,  or  other  focus  of 
inflauiuiation,  iiiuy  iiivolve  the  ductu  aud  strangle  them.  The  following  list 
show8  the  great  variety  of  cnnditintiH  tliat  n]jiy  be  met  with : — 

(n)  Tumours  projectinj;  from  the  Uver  itself  into  the  portal  fisRure  may 
comprods  the  bile  ducts.  Thus  a  carcinomatous  masa  may  compre«s  the 
ducts ;  exccptioQally  it  occludes  oue  hcpatic  duct  and  sets  up  jaundice, 
thougli  bile  from  the  other  lobe  enters  the  duodeuum  and  oolours  the  ftecea. 
A  hydatid  cvst  may,  tliough  it  rarely  does,  proas  on  the  ducts.  A  gamma 
occaHJuuaUy  arisea  iu  thia  situation  and  sets  up  jaundice. 

(6)  Eular^^  ^lands  iu  the  portal  fiesure  niay  press  on  the  ducts.  The 
enlargement  mny  l)e  secondarj-  to  carcinoma  of  the  stomach,  colon,  gall- 
blodder,  livcr  itsclf,  panereas,  kidae7,  etc  Enlargement  may  also  be  due  to 
tuberde  or  pDBaibly  to  8y{ihilia. 

(e)  Mahgnant  diseose  may  apread  by  continuity  up  the  lesser  omentum 
from  the  pylonis  and  give  rise  to  jaundice  by  invacUug  the  ducte,  .Tftun<lic6 
is  said  to  be  met  vrith  in  5  pcr  cent  of  caaes  of  gosthc  carcinoma,  and  raay 
dopcnd  cithcr  ou  a  dlrect  extenaiou  of  the  growth  or  oa  a  sccondary  grovrth 
in  the  i>ortal  tisHure. 

(et)  As  already  mentioned,  fibrosis  spreading  out  from  a  gastric  ulc<>r  at 
the  pyloru8,  or  even  from  a  duodenal  ulcer,  may  involve  and  compress  the 
ducta.  It  is  rare,  and  whcu  it  does  occur  is  likely  to  bo  reganled  as  malig- 
nant  diMcosc,  mnee  the  nmttin^  together  of  the  tlssues  iDay  be  palpable  as 
ft  ttiniour.  It  is  remarkaMe  ihat  jaundice  ia  hardly  ever  seen  in  pp-ri- 
hepatitis  or  in  siniple  chronio  peritonitis — conditions  in  which  tibrosis  and 
cicatricial  contraction  are  very  marked,  and  might  be  oxpccted  to  compress 
the  bile  duct. 

{f)  Enlarged  glands  in  the  neighbourhood  of  the  common  bile  duct  near 
its  entranre  into  the  duodennm  niay  be  8econdary  to  carcinoma  iu  varioua 
orcaus.  \Vhcn  the  duct  is  thus  obetrueted  tlic  gall-blodder  shoold  be 
emarged,  and  the  condilion  clo8eIy  reeeublea  uialiguuut  diseaae  of  the  boad 
of  Ihe  pitncreas. 

(/)  Tumours  and  Cy8ts  of  the  Parierea*. — Malignant  diseaae  of  the  head 
of  Ihe  panereas,  vhich  is  practicaUy  alway8  spheToidal-cell&d  carcinoma  of 
coiuparatively  slow  growth,  forma  a  hanl  uiaas,  mrely  laige  enouuh  to  be 
felt,  vvhich  L-ompreansa  and  uiav  iuviuIh  the  cummon  bile  duct.  Thu  iluct 
becomes  dilated,  and  the  gall-bladder  often  forme  a  teose,  pear-like  luniour. 
The  janndioe  is  progrcasivc  and  de«p,  and  emaciation  is  rapid. 

Uydatid  cy8t8  have  bc«n  known  to  occur  in  the  head  of  the  panereas, 
and  lo  give  rine  to  jaundic«. 

Panorealic  aud  i)uri{>ttn(:n'«tic  cy8l«  nirely  come  so  far  to  the  right  as 
to  oompreaa  the  ducts,  but  oxnf*pti<)iially  thin  does  occur.  Cjvt«  of  the 
poDoreaB  are  midily  felt,  and  shoiild  U*  disiinguiahed  from  a  diatended 
gaU-bUdder  by  tho  foct  that  the  stomach,  if  iuflated.  ia  found  to  lie  in  front 
of  tbe  eytt 
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(g)  Retroperitoueal  Uiiuuura  ariKiug  from  glantls,  connective  tissues,  and 
po8Bibly  from  acco8Sory  adrenn.1  bodies,  niay  gvovf  fonvard  and  involve  the  bile 
ducts.  As  in  the  čase  of  paucreatic  and  renal  timiours,  coila  of  intestiue 
iiiay  ictcrvcno  bet>wcea  theiii  and  the  abdomiual  wall,  and  give  rise  to  a 
resonanl  nobe  on  iiereuHsion. 

(A)  Mejial  Tumours. — A  priinary  tumour  of  the  right  kidney  rarely 
preseeg  ou  the  bile  duct,  giving  rise  to  jaimdice ;  a  Becoudary  growth  in  the 
portal  Ksaure  is  a  more  probable  cause  of  jauudice  in  primary  renal  gi-owth3. 
The  auine  is  triie  of  priuiarv  Lumours  iu  ihe  supriireiiaL  bodiea 

Floating  kidney  on  the  right  side  uiay  givo  rise  to  atlacks  of  hiliary 
colic  and  jauudice;  the  conditiou  ia  therefore  very  Ukely  to  be  regarded 
as  cbolcUthiasis.  The  medianism  bas  becn  thought  to  be  due  to  direct 
presaure  of  the  kidney  ou  the  duct,  but  Macalister  regarda  it  os  duc  to 
traction,  tlie  peritoneum  uovering  tlie  kidney  being  coutiuuuuH  \vilh  that 
around  the  bile  duct. 

(i)  Ahdoviinal  AMurysm9. — An  aneury8m  of  the  aorta  under  the 
pancreos  may  conipress  tho  common  bile  duct  and  give  rise  to  jaundice. 

Aneurysm8  of  tho  hepatic  artery  are  rare,  but  when  they  occur  are 
frcqueQtly  accompauied  by  jaundice.  The  aneury8m  may  compreas  the 
comuion  hepaLic  or  liejutlc  ducLs,  iu  nliiuh  čase  the  gall-bladder  wiU  uot 
be  dilated  as  it  is  when  an  aortlu  aneur)'8ru  cumpresaes  the  common 
duct 

ADCury8m  of  the  commoncement  of  tho  superior  meeenteric  artery  has 
bcen  knowu  to  give  rise  to  jaundice. 

Aneurysni3  can  on1y  lie  diagnosed  as  the  cause  of  jaundice  when  tbey 
can  be  felt. 

U)  OUnarcCs  Disetvic. — In  rare  iiujtances  hepatoptosis  inay  give  rise  to 
twisting  of  the  bile  duct  and  jaundice.  Dilatatiou  and  ptoaia  of  tho  stomach 
raay  also  iuduce  kinking  of  the  bilo  duct,  nr  liy  leacUng  to  kinking  of  the 
duodenum  preveut  the  outflow  of  bilo  from  the  biliary  papilla. 

{k)  Ut^ne  and  Ovarian  Tumours. — Large  fibro-myomata  and  cy8ta 
have  been  kuowu  to  produce  jaundice,  but  thcy  must  reacb  an  enormous 
size  befoi*e  doiug  so,  and  tlieir  existeuce  would  be  manifest  long  before. 

Malignaut  tumours  arising  iu  the  uterus  or  ovariea  may,  by  means  of 
6econdary  growtha  in  or  near  the  liver,  give  rise  to  biliarj*  obstruction. 

(/)  J:'iccfll  impaction  in  the  colon  has  been  said  to  give  rise  to  jaundice, 
but  the  aasociution  is  rare,  aud  it  is  probable  that  wheu  these  two  couditiooB 
are  associated  there  is  either  sume  underlying  cauao,  such  as  muliguant 
discase,  vvliich  accounts  for  theui  both,  or  tho  jauudice  is  due  to  catarrb 
of  the  ducta. 

DiPPKKENTIAL  DlAONOaiS 

The  large  number  of  conditions  of  which  jaundice  may  be  a  svmptom 
makcs  it  e^sential  that  a  careful  cxaminatioa  ahould  be  made  for  evidence 
of  diseaae  elsewhere.  Thus  tho  existeuce  of  a  tumour  in  the  abdomen, 
breast,  or  rectitm  wiU  suggest  malignant  disease,  wfaile  the  coexi8tence  of 
8yphili9,  iu  either  tho  8ecoudary  or  tertiary  stage,  should  be  an  indication 
for  spccitic  treatment. 

The  folluwiug  points  have  u  bctiring  on  the  uaturc  of  jaundice  in  a 
given  patient : — 

Affe, — Trausient  slight  jaundice  noticed  a  few  day8  after  birth  is  phyaio- 
logiceil,  but  if  the  jaundice  is  well  niarked,  and  accompauied  by  fever,  septio 
infcction  sprcading  from  the  umbilicus  may  liavc  token  plaoe.  Persistent 
jaundice  from  birth  ia  iu  favour  of  congenilal  obUleration  of  the  ducts. 
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Tn  earlj  adiilt  life  catarrhal  jnundice  shonlrt  be  thonj^lit  of.  BetwDen 
the  ages  of  30  nad  40  jcars  j>aU-etones,  especiallj  in  woiiien,  are  the  most 
probabic  causc,  whilc  later  in  lifo  maligDant  discase  aod  cirrhosis  must  also 
be  laken  into  account. 

iSezj.— Women  are  more  prone  to  gall-stones  and  to  maJignant  diseaee, 
men  to  ciiThosis,  and  perhape  to  the  infoctious  forms  of  jaundice,  such  as 
Weil's  disuase,  whicb  have  tieen  noticed  to  attack  soldiera  and  butchcrs. 

Pr^naut  womeD  seem  more  siiaccptible  than  othors  to  acut«  yeUow 
atrophy. 

Onsft. — If  preceded  by  gastro-intostinal  disturbanoe^  catarrhal  jaundioe 
is  indicated ;  if  by  severe  oolic,  gall-stonea.  A  gradual  onset  with  no  spcciol 
aocompanimcnts  should  auggest  the  preBSure  of  a  tumour,  praoticallj  alway8 
of  a  muligiiant  naturc,  on  the  duct«.  Bejieaiud  and  tran^ient  attocks  are  in 
favour  of  gall-atones. 

Oceiirrenff  o/  J*ain. — Constant  jiain  is  suggeative  of  uialignant  dineaae, 
iutcrmittCDt  attocks  point  to  gall-stonea.  Attack»  of  biliary  coUc  may  also 
occur  when  h^datiii  membrane«  are  passed  througli  the  ducU.  and  occasion* 
ally  when  malignanC  tliscose  involves  the  ducts— pecndo-gall-stonc  colic. 

Absence  of  paiu  is,  honover,  no  proof  agaiiist  malignaut  discase,  ihough 
it  IH  the  rule  in  catarrhal  jaundice,  and  comuion  in  cirrboeia. 

Ihiratwn  anil  Projrf«s. — Jaundice  of  short  duratinu  i«  uiost  comnionly 
cAtarrhal,  or  due  to  the  poasage  of  gall-stone-s.  If  continued  for  more  than 
8ix  months  it  ia  highly  uulLkely  that  malignant  disease  is  preeent.  and 
biliary  cirrhoeia  or  impacteil  gall-stone  sliould  be  ibought  of.  Jaumlice 
hiHting  for  year8  ia  j)robably  (hit;  to  biliary  oirrhoaia. 

rmgn-.srtive  and  hlačk  jaundic«  suggests  malignant  disease,  vrhile  jaundice 
that  persists  hut  varies  froin  tirno  to  time  is  more  compatible  with  a  atono 
impactetl  in  the  couiniun  dtict,  or  with  hiliary  cirrhoais. 

Dtgrtt.  and  Inten»iiy  of  Jaundice. — Slight  icterua  niay  be  catarrhal  or,  if 
aaaociatod  with  fevcr  and  conatitutional  conditions,  tox9Dmic.  The  commonesb 
CAUflea  of  dcep  jaundice  are  malignant  diseoso,  impootiou  of  u  gall-stoue  in 
the  commou  duut,  and  btUary  cirrhoeis.  KxlrL'muly  deep  jaundice  aluiust 
neceaaitatt'«  nmligiiant  disfaao;  that  acconipanying  ga]l-«tone  impaction  ia 
deeper  than  that  of  cirrhosis,  but  never  equal9  that  eeen  in  compression  of 
the  common  bile  duct  by  tumours,  snch  as  carcinoma  of  the  head  of  the 
pancraos,  or  in  malignant  disoase  of  the  ducU 

Outbreaks  of  jaundice  in  epidemics  auggest  some  form  of  tozeemic 
jaundice. 

Feversugge«tatoxfemic  jaundice,  orbiliarycirThosiBwhen  associated  uith 
considerable  splenic  enlargemcnt ;  pyrcxia.  of  courflo,  ovcurs  in  calculotis 
cholangitis,  in  heputic  suppumtion  sucb  as  absecBa  or  p}'leph]ebiti8.  and 
oocBaionally  in  malignant  diaeaae. 

Considerable  enlargement  of  the  Uver  is  met  with  in  biliary  cirrhoos.in 
abflcoaa,  and  in  malignant  diseaae ;  in  the  tatter  it  is  progretaive^  and  the 
aurface  vvill  pn:il)tLbly  bc  nodular. 

The  aaaotiiation  of  aacites  wiLh  jriuudice  pointa  to  malignant  diaeaaB  or  to 
cirrhoais,  but  in  tho  former  jaundic«  is  deeper.  Tn  fact  the  darker  the 
jaundice  the  mori'  Iikely  is  the  cause  to  be  malignant  growth. 

Tho  esiatcuco  of  diaeiiac  elMvherc  in  the  IkmIv  hoa  alro«dy  lieen  inaialed 
on  as  of  Bupmmu  im[>ortanee  in  arriving  at  a  diagnoaia  of  the  cauMe,  and 
thcreforc  nf  the  prognosis  and  ireatment  of  jaundice. 

rBO(;N08m. — The  occnrrenoe  of  jaundicd  in  ccrtain  diseune  ia  of  import- 
anoe  aa  Bhowing  that  htputio  oomplioalioiu  huT«  toperveDed ;  ihus  wbeD, 
aa  verj  rarely  Imppeus.  jauadiM  ia  met  iriUt  in  lila  oouim  of  typhoid  fevnr, 


532 


JAUNDICE 


« 


M 


cholangitis  or  cholelithiaais  should  be  tliought  of.  In  pueri)enil  eclampsia. 
jaundice  is  of  extremely  biul  omen ;  death  fnllowB  in  a  f«w  honre  nr 
day8.  The  onset  of  jaundice  after  phosphorus  poisoiiiug  is  a  sign  that  the 
liver  is  affected,  and  must  be  rt'giirdt?d  ua  of  the  most  gmve  siguiiicance,  since 
few  casea  rocovcr  wli^ii  this  stage  ia  rcached.  lu  like  maiiiier  the  occurrcnce 
of  Jaundice  in  malaria  in  of  very  Berioua  inijKirt,  as  pninting  to  a  severe 
hiemic  infectioD,  such  as  occura  in  hjemoglobinuria  or  "  hlackwater"  fever. 

The  ultimate  proguoeis  of  a.ay  čase  of  jaundice  is  of  course  depcndent  on 
the  cauac,  and  not  on  thc  degrce  of  thc  jaundice ;  thiia  theslight  iciciic  tiut 
aeen  in  tosmuiic  jaundice  ilue  to  pjfa^inia,  and  the  lilack  jaundio!  of  com- 
plete  obstrnction  dno  to  mallgnant  disease,  do  not  differ  very  much  with 
r^ard  to  their  prospect.  The  prognoeis  of  chrouic  jaundice  is  bad ;  it  is 
wor8t  in  coscs  of  complete  obstruction  hy  malignant  discaso,  for  in  addition 
to  the  fatal  nature  of  tlie  grovvth,  biliary  loxuiUua  or  cliolaimia  is  likely  to 
occur;  it  is  rather  Ujtter  in  liypertii.>phic  luliarv  cirrhosis,  for  althnugh 
conjpleto  recovory  is  very  iniprobable  life  inay  yet  be  prolouged  for  a  very 
consiJerable  tirne.  In  chronic  jaundice  dne  to  gali-atonee  the  prognosis  is 
fair  becaurte  operative  mesisures  can  be  undertaken  with  a  fair  prospect  of 
succesa. 

When  chronic  jaundice  is  accompanied  by  xanthela£ma  orby  the  bulbous 
or  "  HipjHicratic  fingers  "  it  niay  bc  aaauiuod  that  the  cauHc  of  the  jaundice 
is  not  nialignant  disease,  iuasuiuch  as  this  \voiild  have  killed  the  patient 
before  these  changea  could  have  had  BufHcient  tirno  to  develop. 

In  chronic  jauntlice  much  depeuds  on  the  functioual  acti\ity  of  the 
kidneya  beiug  well  mainlaintid ;  if  the  aniount  of  urine  fulls  and  wa£te  pro- 
ducts  are  less  freely  excreted  biliai-y  tossemia  is  1ikely  to  result.  The 
presence  of  albumimiria  points  to  the  kidneyB  being  damaged  by  the 
toxffimia  accompanying  thc  jauudioc,  and  is  tbcrcfore  ao  iudcx  of  a  severo 
conditiun.  The  detection  of  leuciu  and  tyrofiin  in  tliu  urine  of  a  čase  of 
jaundice  makes  the  prognosis  very  grave. 

When  jaundice  is  acconii>anicd  by  Iiepatic  insufficiency,  so  that  j>oi8on8 
which  should  have  beon  de8troyed  by  the  liver  escapo  into  the  general 
circulatiou,  and  give  rise  to  a  gem^riil  toxiemia  as  ahown  by  uervous 
syniptouis  such  as  deliriuni,  drowsiiie83.  and  coimi.  and  by  hiernorrhages.  the 
prt^nosis  is  very  grave  indeed,  since  life  cannot  be  long  maintainbd  after 
the  developmont  of  cholicniia.  The  ocourrcnce,  therefore,  of  nervona 
8ymptoma  in  cases  of  jauudice  sliould  always  arouse  aujdety.  ^j 

Thertj  are  coses  at  first  qiiite  indistingutshable  froui  siniplc  catarrhal^H 
jaundice  in  wluch  nervous  8ymptom8  8omewhat  rrtpidly  develop,  and  the  ^^ 
caae  then  runa  the  course  of  ocutu  yeUow  atrophy  of  the  liver.  Again,  in 
other  instauces  the  jaundice  a-ssociated  with  nialiguanl,  disease  of  t!ie  liver 
may  btigiu  exactly  fike  t-atarrlial  jaundiofj.  Caution  is  therefore  nece8aary 
in  forming  a  prognosis  in  the  early  stages  of  what  appears  to  be  simple 
catarrhal  jaundice,  e3pecially  in  patieuts  past  middlo  life. 

l'aEATME>tT. — The  mdical  and  most  8atisfoctory  plan  is,  of  course,  the 
removal  or  ciire  of  the  cause  of  the  jaundice  ;  for  thia  an  accurate  diagnoais 
of  each  čase  is  essential.  The  rcsults  of  opemtions  for  the  reuioval  ot  gall- 
stones  6how  how  successfal  this  plan  may  be. 

Kven  in  casea  of  inopemtive  malignant  diseasc,  suob  as  carcinoma  of  the 
head  of  the  pancretis,  sui-gical  measurea  iuay  stili  give  some  relief  by  removing 
the  e^ctreine  jaundice.  Cholecy8tonteroRtoniy,  or  uniting  the  gall-bkdder  to 
the  amall  intestine,  has  been  perfornied,  and  by  allowing  the  bile  to  enter  the 
intestine  has  removed  the  jaundice,  prevented  ihe  oocurrence  of  biliary 
toxicmia  or  chohemia,  and  grcatly  iuiproved  the  patieuts  condition  for  a 
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time  The  op^ration  iuu«t  be  iJerforine«!  early ;  if  lilack  jaundia*  haa  filnsidy 
developed.  Ihe  jMttient  is  in  a  very  imfavourable  state  for  thia  procedure. 

Tho  PaUiative  Treatmeut  of  Jaundioe.— Symploms  ehould  bc  trented 
aa  they  arise ;  coustiiHttiou  ahould  be  met  by  five  grains  of  blue  pUI  or 
calomel,  folloved  bv  a  Baliiie ;  waut  of  appBlile  by  diluUa  acidu  and  nux 
vomicu ;  nausea  aml  vomiting,  if  present,  by  bismuth,  diluto  hydrocyanic 
Acid,  and  morphia.  If  thero  is  much  flatulence,  creasote,  saiicylate  of 
bijunuth,  lj({uor  perchloridi  hydrargyh,  oad  ealol  may  bc  eiuployed  as 
iuleiitinal  HuliHt^ptica. 

Capsules  of  ux  bile,  or  pills  uoaled  witb  keratin  so  a«  to  prevent  the  l)ile 
being  liberated  in  tho  stomoch,  niay  bc  given  Itcforo  food  three  timea  daily 
in  order  to  replace  the  abeent  bilo  in  the  intestine. 

Fur  the  prurittis  alkalino  baths  or  ^onging  with  carbolic  lotion  1  in  40 
shotiU)  be  tried.  Pilocarpiue  J-^  of  a  grain  injected  bypodermiLaUy  oft«n 
givea  good  results.  For  ilcliing  of  the  akin  und  luPinorHiageR  the  adminiHtm- 
tion  of  chloride  of  calcium  in  15  or  20  grain  doecs  may  bo  tried  tliree  times 
a  day  for  two  or  three  dava,  but  not  longer  at  a  stretcli,  as  its  oflect  in  pro- 
moting  coagulation  of  the  blood  is  loet  after  a  comparativelv  ahort  tirne. 

Beibre  an  operation  such  as  a  cholecy8totoniy  on  a  jaundiced  paticnt,  it 
is  well  to  give  chloride  of  calcium  so  as  to  diminish  the  risk  of  bleediug  from 
the  jauDdiccd  tissuea 

The  patient  should  l>e  encouragod  to  take  plt'nty  of  water  eo  as  to  avoid 
coostipation,  and  in  catanh  or  cbolangitis  to  wasli  oiit  the  ducts;  in  these 
caaee  8aUcylatc  of  soda  may  also  bo  taken  with  ndvantago  inasmuch  aa 
it  incrciis*'s  the  eecretion  of  bile  and  so  tends  to  Bluice  out  the  bile  ducta 

A  milk  dii't  should  be  udhered  to  aince  it  is  eii.sily  digested,  tends  to 
uiiniinise  intestiual  fermentation  antl  auto-intoxk'jitinii,  and  acts  on  the 
kidneyB  as  a  diuretic.  Fatty  food  for  wl)ich  the  patient  oftca  bas  a  dialoste 
should  be  avoided. 

LITKRATDRK.— H0XTER.  Articie  on  "Jauiiflioe,"  Allbutt'«  S^rm  o/  JTa/iVim,  vol.  iv,  ; 
Jatim,  t/  hiik.  and  BicUruiiog^,  fo\.  iii.  p.  «ft».  1896.— V.  Haklf.y.  ArcKiv  /.  Anai.  u. 
i%ynot  1S93.  3.  291.— CuAurrAKT.  Artide  "ktJir«,"  Chftrcot-Iionch&nl,  TntiU  lU  aiM, 
tonu  Ui. — MbkTKKh.  Devt.  meH.  tFoeheiit.  1898.  (Rouud  VVonns.}  —  McHi^HlsoN. 
Di»€»^of  tKt  £i'i<er,  3ril  edition,  lS95.~fRERici(».  PiMoata  t^  the  Lietr,  Nmw  Syd«dhAOi 
S«:.  — HACAMrrKK.  A.  "y«phropta»u,"  AHImU'«  S^in,  rul.  {v,— Lroo,  J.  Vuckiiah. 
Oit  BiU,  Jaumiut,  atut  Siliouš  JJlatata,  1880. 
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Pbognosis 53fi 

Tbkatiuent  .  .        .        .  33fi 


U8uaUy  phofli)horu3  poisouinc  is  siucidal,  and  is  efTected  by  consuming 
rat  pustoB  or  maktug  a  uieal  of  the  heads  of  lueifcr  matehea.  It  ia  rare  in 
£ngland;  in  the  teu  venni  euding  1892  there  were  147  fatal  coses  in 
Gnglaud  and  Wule8  (W.  Blythe),  but  it  is  not  infroquent  abroa4,  08p«3ciuUy 
in  Vieuna.  It  may  bo  due  to  rat  poste  aocidentally  8w&llowed,  or.  os  in 
I.«onard  Ililla  c;ue,  be  due  to  the  appUcation  of  pliosphoreacent  pist«  to  thn 
skin. 

It  sometimee  follow8  tbe  medicinal  use  of  the  drug;  tho  smallest  fatal 
d<Me.for  an  odalt  is  i  of  a  grain ;  usuallr  1  to  2  gniins,  cither  takon  in  a 
single  or  iu  divided  doses,  is  tho  quantity  fnllnwed  Dy  u  lethal  raiult.  In  u 
babr  tho  smuUest  fatal  doao  knovvu  is  i^^  grain. 

Besulis  verv  similar  to  thos<'  of  jihosphorus  poisoning  niay  follovr 
MiMUiing  with  lodofunu,  arseuic,  aiitiini)ay. 
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MoRBTD  Anatomv. — The  liver  in,  n&  a  rule.  rauch  larger  thiiii  nutural, 
firm  but  friable,  and  of  a  pale  yeUow  colour.  In  a  few  cases  the  liver  ha« 
prcsented  eKftctly  the  feuturca  of  ucute  )-eIlow  atrop]i_v.  but  Ihia  is  excep- 
tional,  aud  the  chunge  in  the  liver  is  e8st:ntitilly  ouc  of  increose  in  Bize  due 
to  aciite  fatt.y  change,  and  reaenibles  Lbat  of  iodofonii  poisoning.  It 
is  said  that  as  tirno  go&n  on  the  liver  diminishes  in  aizo. 

Under  the  capeule  and  on  aection  the  yellow  butf  aspect  of  the  liver 
substance  8howa  bere  and  thcro  rcddish  sirt>ta  due  to  htemorrhage,  which 
Btand  up  againsLr  the  bile-Btti.iued  liver  substance. 

In  doga  poiaaneii  by  phusnhorua  tberu  is  a  larfre  ouiuititj  "f  fat  in  the  liver, 
and  the  uuJloi  of  tbi'  bvcr-celU  sltow  fragiucutatioii-  There  is,  however,  no  fat  or 
almoiil  iionc  in  Oic  myocai-diuu]»  uooe  in  tbo  voliuitary  tuuacies,  and  ouly  a  little 
in  the  kitJncja  (Hjij-,  M'l)erniott,  nrid  LuskX 

MiuruBCOi)iLally  the  rtver-<:ellB  8how  cloudy  8welling  and  very  advanced 
fatty  chango.  Tho  cells  in  parts  of  the  lobules  may  contain  granulea 
of  bile  pigment.  Leucin  aud  tyro6iii  may  be  foimd  in  the  liver.  There  is 
somotiincs  slight  proUfcration  of  the  conncctive  tissiie  elenients  of  the 
portal  spaces,  and  in  caaes  that  recover  some  cirrhosis  may  develop. 

Tho  lieart  and  kidDeys  shovv  advauced  fatty  chauge;  the  heart  may  bc 
90  sofX  as  to  be  readily  perforated  by  the  fingera  during  jta  exaumiation. 
The  volunt.nry  musclea  also  undergo  fatty  change. 

The  spleen  may  Im  Timch  enlarged. 

Hremorrhages  are  found  scattercd  throughout  the  body. 

The  symptu7ns  due  to  the  irritatiug  eflect  of  pliosphorus  on  tlie  gastric 
mucuiiH  membrane  eome  on  from  a  re\v  niinutea  to  tbree  hours  after  taking 
the  poison.  With  phosphorated  oU  or  phosphorus  in  a  soluble  state  the 
ill  effects  are  aoon  manifcBted,  ivhile  if  tho  poison  was  takcn  in  o  aolid  form 
the  onset  ia  delayed.  There  is  gastric  pniu  aud  voraitiag,  which  uiay  be  so 
conatJint  as  to  lead  to  dangerons  collapse.  The  vninited  raatters  and 
eructations  may  be  luminous  in  the  diirk.  The  vomit  may  become  dark 
and  grumous.  There  is  U8ua!ly  intcnso  thirst,  tcndcrnoss  over  the  stomach 
aud  liver,  bat  no  hepatic  enlargemeut  ut  thia  atage. 

Tite  palient  may  die  froni  coUapse;  if  be  does  not,  and  haa  been  aatis- 
factorily  treat«d,  permanent  recovary  may  foUow,  but  in  a  conaiderable 
number  of  caaes  tliere  is  a  temporary  improvement  succoeded  by  the  ouact 
of  gravo  sjniptoms  due  to  tho  tosic  effects  of  the  absorbed  poisou  on  the 
liver  aud  otlier  inUirual  organa 

These  nevere  8ynipt"m8  U8ually  Ijegin  aboiit  four  day8  after  the  poison 
Wtt8  taken ;  they  may  come  on  aooner,  or,  on  the  other  hand,  bo  delayed  for 
two,  three,  or  even  8ix  wcekB,  aa  in  S.  We8t'8  čase. 

It  begiua  with  jaundice  aud  recurreuce  of  vouiitiug  of  dark,  grunious 
matters,  theu  follow8  great  prnetration,  ending  in  coma  and  death,  iiBuaUy 
on  the  fifth  or  sisth  day  from  the  tinie  tho  phosphorus  wa8  takeu,  and  after 
a  day  or  two  of  grave  constitutional  fiymptom3. 

Hpemorrhages  iuto  the  sldn  aud  from  mucous  meuibranea  are  a  constant 
feature  of  the  disease,  but  are  not  ho  marked  aa  in  deep  jaundieo  di]o  to 
other  caHses.  A  blood  count  shoivs  an  inoreose  in  the  uumber  of  red  blood 
corpudcles  in  the  circulation. 

Jaundice  is  by  no  lueana  a  conatant  8yiuptom,  and  doea  not,  whett  pre- 
aent,  bear  auy  relatiou  to  the  severi  ty  o  f  tJie  cbanges  taking  plače  in  the 
liver.  From  esperiments  on  animala,  and  from  some  observations  in  man, 
there  is  reason  to  believe  that,  as  in  acute  yellow  atrophy,  the  jaundice  is 
obstructive  and  due  to  inflammation  and  atagnation  of  viscid  bile  iu  the 
smallcr  ducta. 
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Che  temperature  is  iiaually  bel"j\v  Dunual. 

Tliu  livtir  iti  enlarged  aml  teiider,  th»  Bpleen  Ib  alao  enlai^ed,  and  the 
Bbdomen  niay  become  dist^mted. 

The  most  marked  diSereoce  bctweeD  thia  stage  of  phoephorus  poisoniiij; 
aod  avutc  yollow  atrophy  is  in  tlie  size  of  the  liver.  But  io  eKccpltoual 
cusea  uf  pho»phoruH  (KilsoiiiD^  Ihe  liver  is  uut  eolarged,  and  in  the  early 
stages  of  Boiiie  exatuplt!.s  of  aculu  yellow  atrophy  it  ia  enlargcd,  so  that  the 
clinical  resemblance  betweea  the  ttro  atfectioDB  inay  somelimeB  be  very 
doae. 

Tho  urine  ia  8omewhat  dimiuiahed  in  quantity,  but  uever  supprvaaed ;  it 
ia  high-uoloured  and  of  rather  high  Bpecitio  irnivity.  It  imiv  uont&in 
albnmin,  bloiid,  and  caata  There  are  generally  biU^  pigmenta  and  bile  acids, 
while  sarcolaotic  acid  is  very  frequeutly  present.  It  wafl  formerly  said  that 
It-uein  and  tyro8in  were  not  prcHCUt  in  the  uriuc,  and  slrusa  waa  laid  oa  this 
in  the  diagnotiLH  from  acute  yeUow  atrophy ;  it  ia  uow  knowu  that  leuciu 
aiid  tyro8in  m.iy  be  preaent  in  the  urine  in  phosphorus  poisoning,  but  are 
far  from  being  cotistaiitly  found.  Leucin  is  less  frequently  found  than  tyroain. 
The  amount  of  urea  was  formerIy  thought  to  \m  greatly  diniinished;  it 
now  apiiears  that  though  it  is  diiuinished  in  the  early  stiges  when  ali  food 
in  refusod  by  the  stomiich,  it  is  al»enlutcly  increased  in  tlie  later  stages  ua  a 
result  of  iucrcasud  mutabolism.  KxperiuicQtaUy  it  bas  boeu  &howu  Chat  the 
rise  in  the  proteid  mctaboliam  in  phoHphorus  poiaoning  is  oaly  equalled  by 
ttiat  in  pbloridzin  diabetes.  It  is  said  that  aliuieutaTy  gIycosuria  is  more 
roadiIy  induced  in  phosphorus  |)oisoning  than  in  hcalth,  but  it  is  very  seldom 
'found  in  practice ;  Uunter  Bay3  that  only  three  casea  are  on  rccord. 

DiAGNOsis. — The  history  tliat  phoephorus  haa  been  8waUowed,  or  that 
Byuiptams  juBtifying  thia  concluaion  luive  recently  oocurred.  in  a  most  ini- 
portant,  if  not  cesential  point  The  presenco  of  phosphorus  in  the  vomit, 
or  the  fact  that  the  vomited  matteia  are  luminous  in  the  dack,  of  coutsc 
settles  the  que8tion. 

In  the  difierential  diagnosis  from  acute  yellow  atrophv  the  foUowing 
points  should  be  borne  in  mind : — (i.)  The  large  size  of  the  liver.  (ii.)  The 
amouDt  of  urea  is  not  diminished  oxcept  in  the  carlieet  stage.  (iii.)  The 
greater  prouiiueuce  of  gastro-iutestiuul  8ymptoum. 

PftOGNOSis. — In  cisee  where  jaundioe  and  ealargement  of  the  liver  oome 
on,  the  Outlook  ia  very  grave ;  most  caaes  dia 

Tkeatugnt. — "NVlien  ^he  poison  bas  been  recenUy  taken  the  stomach 
should  be  emptied  and  washed  out. 

As  an  antidot«  Kreuch  or  old  or  oxidised  oil  of  turpenLine  uhould  be 
givoD  every  quarter  of  an  hour  for  the  tirst  hour,40  minims  in  au  emuLsion, 
and  afterwards  three  or  four  timee  daily. 

Peruiaugaualc  uf  potash  aud  sanitus  have  alao  bocu  reeommonded. 
Muciltiginous  driuks  stiould  be  giveu.  But  oils  or  fala  should  bti  avoided, 
as  th<>y  renibT  Uie  phosphorus  more  suluble.     Purgativee  ahouid  be  giveu. 

Whon  tbe  grave  coustitutional  aymptoma  have  developod  zto  spueial 
icnt  con  be  relied  on. 

UTRlUTUHe.-BLrnt*.  W.     /V<jmi,  p.  9ia  ;  ia«6.— Hrvn«.     Allbuu«  ^^af^«.,  vaL 
iv.—MAttM,  J.  t>lx<iK.     Jffftenne  iftdieim*  rnnd  nBrtco%y,  SDd  «d.  |t,  4W.  — Bav,  U'DKKU(>rr, 
,utl  U-iK.     JtmtrieiHt  Jounai  tf  PkvtioUgil,  voL  HI.  p.  189,  OcL  ISM.— Wiurr.     Lmuit, 
I181U.  voL  U. 


JawS. — When  vre  conudcr  the  imporlaat  rulu  playeil  by  the  upjmr 
Aml  lower  jjiws  in  hoalth,  the  importanoe  of  their  nVe  in  diseaee  is  obvious. 
Aooording  to  (topular  boUof  the  aet  of  the  lower  jaw,  by  wtuoh  is  meaat  tho 
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Btate  of  development  and  tenacity  of  its  bony  and  musculor  structures,  is  an 
important  mdex  of  character — that  is,  an  index  of  the  state  of  mental 
development  of  the  individuaL  In  this  connection  it  is  interesting  to  refer 
to  the  viewa  entertained  bj  Bome  alienlBts,  that  a  similar  imperfect  atate 
of  developrnent  of  the  upper  jaw,  as  revealed  bj  a  characterifitic  arch  of 
the  palate,  is  not  infrequent  in  manj  cases  of  mental  deficiencj,  more 
especiallj  in  those  which  first  manifest  sjmptoms  about  the  end  of  the  first 
decade.  This  Yiew  is  bj  no  means  fullj  oonfirmed  bj  the  experience  of 
dental  practitioners,  and  the  subject  will  be  again  referred  to.  (See 
"  Teeth.") 

The  diseases  of  the  lower  jaw  are  ahnost  entiral/  surgioal,  inoluding 
various  forma  of  inflammation,  tumour  growth8,  and  cyatic  formationa, 
involving  the  mucoua  membrane  of  the  guma,  the  periosteum,  or  the  bone. 
The  main  pointa  of  more  medical  intereat  are  thoae  relating  to  afifections 
of  the  temporo-maxillary  joint  (see  "  Rheumatism "  and  "Rheumatoid 
Arthritia  "),  the  different  forms  of  neuralgia,  and  the  later  atagea  of  paraljsis 
when  the  "  jaw  jerk "  ia  a  marked  clinical  ajmptom.  (See  "  Keural^ " 
and  "  Paraljsis.") 

Diaeases  of  the  upper  jaw  hare  special  significance  beoause  of  the  varions 
irr^iilar  cavities  that  lie  amon^t  the  bones  of  the  face  and  the  inter- 
communications  between  these  different  cavities. 

When  we  bear  in  mind  that  the  upper  jaw  ia  the  principal  bone  of  the 
face,  entering  into  the  formation  of  the  floor  of  the  orbit,  the  floor  and 
lateral  wall  of  the  nasal  cavitj  and  the  hard  palate,  in  addition  to  con- 
stituting  the  aite  for  the  attachment  of  the  upper  teeth,  vrith  their  Important 
functiona  and  delicate  nervous  aupplj,  we  need  not  wonder  that  the  exact 
diagnosis  of  the  poaition  and  nature  of  the  different  diseases  encountered  is 
sometimea  very  difficult  to  determine.  This  ia  apeciallj  true  of  the  various 
suppurative  diseases  of  the  antrum  of  Highmore  and  the  varioua  acceasory 
cavities  communicating  with  it.  This  will  be  discussed  in  the  aection  on 
"  Noše,"  where  the  differential  diagnosis  of  diaease  in  the  different  accessoij 
cavities  will  be  fullj  considered.  The  other  general  surgical  articles  will  be 
moinlj  considered  in  the  article  on  "  Mouth,"  to  which  the  reader  is  referred- 
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of  Ilonor,  etc. 


The  lUustrated  Optical  Hannal ;  or, 
Hand-book  of  lostructions  for  the 
Guidance    of    Surgeons    in    Testing 

Sualitj  and  Range  of  Vision,  and  in 
istingaishing  and  Dealing  with  Op- 
tical Defects  in  General.  lUustrated  by 
74  Urawing3  and  Diagranis  by  Int^pcctor- 
General  Dr.  Macuonald,  K.N.,  F. K. S., 
C.B.     8vo.     363  pages.  $4-5ot 


Gunshot  Injuries,  Their  History.  Char- 
acteristic  Features,  Compitcations,  and  Gen- 
eral Treatment ;  with  Statistics  concerning 
them  as  thev  are  met  with  in  \Varfare. 
k^cund  Edition.  1895.  \Vith  78  lUustra- 
ttons.     8vo.     661  pages.  $10.50 


LUFF.  Text-book  of  Forensic  Medi- 
cine and  Tozicolog7.  By  Akthue  P. 
LuKi',  M.IJ..  B.Sc".  i.ond..  Physician  in 
Charge  of  Out-Patients  and  I^ecturer  on 
Medical  Jurisprudence  and  Toxicology  in 
St.  Mary "s  Hospital,  clc.  With  nuraerous 
Illustrations.     3  vols.,  <.TOwn  8vo.     $7.50* 


MASTERS  OF  MEDICINE.  A  New 
Series  of  Monographs.  Edited  by  ErNEST 
Hart,  D.C.L.,  late  Editorof  the  "  British 
Medical  Jounial." 

John  Hunter,  Man  of  Science  and 
Surgeon  (1728-1793).  Bv  Stepheh 
Paget,  M.A.,  F.R.C.S.  With  Portrait. 
Crown  Svo.  (i-SS 

MViliiam  Harrer.    By  D'Arcv  Power, 

F.S.A.,  Surgeon  to  the  Victoria  Hospi- 
tal for  Children.  Chelsea.  With  Portrait. 
Crown  fivo,  $i.3S 

Sir  James  Young  Sirapson  and  Chlo- 
reform  (x8i  1-1870).  By  H.  Laing  Gok- 
DO.M.     With  Portrait.     Cn>wn  Svo.     tr.35 

William  Stokes,  His  Life  and  Work 
(1804-ZS78).  By  his  Son  Wili.iah  Stokes, 
Surgeon-ia-Ordinary  to  the  Queen  in  Ire- 
land.  With  Portraits  and  Illustrations. 
Crown  Svo.  ti.as 

Sir  Benjamin  CoUins  Brodie.  By 
TiMOTiiv  HoLMES,  M. A.,  F.R.C.S. 
With  Portrait.     Crown  Svo.  $t>35 

Clande  Bernard.  By  Sir  Michael 
FosTER,  K.C.B.,  M.A.,  M.D.,  D.C.L.. 
etc.  Professor  of  I'hysioIogy  in  the  Uni« 
versity  of  Cambridge.  With  PortraiL 
Crown  Svo.  $i>3S 

Hermann  L.  F,  Von  Helmholts.  Bjr 
John  Grav  M'Kendrick,  M. D.,  LL.D., 

etc. ,  Professor  of  Physiology  ia  the  Uni- 
versity  of  Gtasgow  and  FeIlowof  the  Roral 
College  of  Physicians  of  Edinburgh.  With 
Portrait  in  Photogravure.     Crown  Svo. 

$1.25 

Tbomas  Sjdenham.  Ity  Josei>ii  Frank 
1'A^  Nt,  NI.I>.,  Fellou-  and  llar\'cian  l,i- 
lirarian  of  the  l<oy:tl  (.'ullc^e  of  I'hysicians  ; 
Uitc  IcUim-  of  Magdalen  CoUtge,  Oxford. 
\Viili  Plioto^ravurt:  Portrait.     C!rown  Svo. 

$1-25 


Andreas  Vesalius. 


l)y   (J.   I.oriS   'lAV- 


MOORE.     Elementarj  Physiolog7.    lly 

ilF.NjAMiN  Mik  IRK,  .M.A..  1'roftssor  of 
I'hy5ioIo^  in  the  Medical  School  uf  Vale 
Univ<;rhity  ;  late  Shar[»ev  KcitMrth  Stholar, 
and  Assistatit  Professor  of  i'hysiotogy  at 
University  t^ollege.  I.oiiclon.  \Vith  125 
Illustrations.      (.'rouii  »vo.  $I.20* 

*,*  'I  tiii  iHHik  ii  intriKlrd  (ur  l>eK>nneT«  in  the  lub- 
{pci.  anil  ;(■  ■  r'ir>l  iKHik  (i>r  (hr  uir  of  •Imleau  of  bi- 
■>Uii[y  anil  tiieJkitit  in  rullcKC*  •n<l  iinivcrtitic*. 
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MEDICAL  AND  SURGICAL  WORKS.— CVw/m*m/. 


HURCHISON.  Works  by  Charles 
MuRCHisoN,  M.D.,  LL.D.,  F.R.S.,  etc., 
Fenow  of  the  Roya]  CoUege  of  Phjsicians  ; 
late  Physician  and  Lecturer  on  the  Princi- 
ples  and  Practiceof  Medicine,  St.  Thoinas's 
Hospital. 

A  Treatiae  on  the  Continned  Fevera  of 
Great  Britun.  Third  Edition.  Edited 
by  W.  Cavlev.  M. D.,  F.R.C.P.  With  6 
Colored  Plates  and  Lithographs,  19  Dia- 
grams,  and  20  Wood-cut  IlTustrations.  8vo. 
752pages.  IT-S^t 

Clinical  Lecturea  on  Diaeases  of  the 
Liver,  Jaundice,  aad  AbdominaJ 
Dropsj  ;  lacluding^  the  Croonian  Lectures 
OD  Fuoctional  Deran^ments  of  the  Liver, 
delivered  at  the  Royal  CoUege  of  Physicians 
in  1874.  New  Edition.  Revised  by  T. 
LauderBrunton,  M.D.    8vo.    724paEes, 

$5-50* 

NEWMAN.  Lectures  to  Practitioaers 
on  the  Diseases  of  the  Kidnej  amen- 
ableto  Surgical  Treatment.  Copiou5ly 
illustmted  by  Cases,  Statistics,  and  Prepara- 
tions.  By  David  Newman,  M.D.,  Sur- 
geon  to  the  Westem  Intinnary  (Out-door 
Department)  ;  Lecturer  on  Pathology  at 
the  Glasgow  Royal  Infirmary,  etc.  8vo, 
486  pages.  ts.oot 

ODLING.  ACourseofPracticalChem- 
istr7.  Arranged  for  the  Use  of  Medical 
Students.  By  Wii.LiAM  Odling,  M.A., 
F.R.S.  Fifth  Edition.  \Vith  71  Wood- 
cuts.     Crown  8vo.     274  pages.  t^.oot 

OWEN  (E.).  A  Manual  of  Anatomjr 
for  Senior  Študenta.  By  Edmund 
OwEN,  M.B.,  F.R.C.S.,  Surgeon  to  St. 
Mary's  Hospital,  London.  V^ith  210  II- 
lustrations.     Crown  8vo.     534  pages, 

$3.5ot 

PAGET.  Works  by  the  late  Sir  James 
Paget,  Bart.,  F.R.S.,  D.C.L.  (Oxon.), 
LL.D.  (Cantab.),  etc. 

Lectures  on  Surgical  Pathologj.  De- 
livered at  the  Royal  College  of  Surgeons  of 
England.  Fourth  Edition.  Rc-edited  by 
theAuTHORand\V.  Turner,  M.B.  \Vith 
131  Wood-cuts.     8vo.     864  pages.    $7.oot 

Studies  of  Otd  Case-Books.  8vo.  180 
pages.  $3.00 

POOLE.     Cookery  for  the  Diabetic.   By 

W.  11.  and  M  rs.  Poole.  Wilh  Preface 
by  Dr.  Pavy.     i2mo.  $1.00 


PICK.  Surferj  :  A  Treatise  for  Students 
aad  Prnctitioners.  By  T.  Pickeking  Pick, 
Consulting  Surgeon  to  St.  George's  Hos- 
pital ;  Senior  Surgeon  to  the  Victoria 
Hospital  for  Children ;  H.  M.  Inspector 
of  Anatomy  in  England  and  Wales  ;  Editor 
of  "  Gray's  Anatoniy,"  etc.  With  440  II- 
lustrations.     Mcdium  8vo.     1196  pages. 

♦6.00» 

***  A  proipectui  of  the  woric  with  •pecimen 
page«  may  bc  had  on  applicalian  to  the  publbhen. 

POORE.     Medical  Jurisprodence-    By 

Ceorce  Vivian  Poork,  M.D,,  Professor 
of  Afedical  Jurispnidence  and  Clinical 
Medicine  in  University  College,  London: 
8vo.  \In  thf  Preis. 

QUAIN.  Quain's  Elements  of  Anato- 
my.  The  Tenth  Edition.  Edited  by  Ed- 
WARD  Albert  ScHAFER,  F.R.S.,  Professor 
of  Physiology  and  HtstoIogy  in  Uoiversitf 
College,  London,  and  George  Dancer 
Thane.  Professor  of  Aaatomy  in  Univer- 
sity  College,  London,  3  volumes  (g  parti). 
Royal  8vo.  $3i-50* 

Parts  sold  separately  as  follows  : 
Vol,   I.     Part  I.      Embryology.     By  Pro- 
fessor ScHAFER.     With  200  EngraTings, 
many  of  which  are  colored.  $3.00* 

Vol.  I.  Part  II.  General  Anatomr  or 
Histology.  By  Professor  ScHJiFER.  With 
nearly  500  Engravings,  many  of  which  are 
colored.  $4-00* 

Vol.  11.  Part  I.  Osteology,  Arthrology. 
By  Professor  Thane,  'VVith  224  Engrav- 
ings. tS-SO* 
Vol.  II.  Part  II.  MyoIogy,  Angeiology. 
By  Professor  Thane.  With  199  Engrav- 
ings, inany  of  which  are  colored.       $4.50* 

Vol.  III.  Part  I.  Spinal  Cord  and  Brun. 
By  Professor  Schafer.  With  139  Engrav- 
ings. 

Vol.  III.  Part  II.  The  Nerves.  By  Pro- 
fessor Thane.  With  102  Engravings, 
raany  of  which  are  colored.  $3,00* 

Vol.  III.  Partlll.  OrgansoftheSenses. 
By  Professor  Schafer,  With  178  Engrav- 
ings. to-oo* 

Vol.  III.  Part  IV.  SpIanchnology.  By 
Professor  Schafer  and  Johnson  Svming- 
TON,  M. D.,  Professor  of  Anatomy  in 
Queen's  College,  Belfast.  With  337  En- 
gravings. $4.50* 
Appenuix,  Superficial  and  Surgical  Anat- 
oniy.  By  Professor  Thane  and  Professor 
R1CK.MAN  J.  Godlee,  m. s.  With  29  En- 
gravings, many  of  which  are  colored. 

$2.00* 


Published  by  Longmans,  Green,  &  Co. 
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SCHENK.  Elements  of  Bacteriolojn 
for  Practitionen  and  Študenti.  With 
Especial  Reference  to  Practic&l  Metb- 
oda,  By  Dr.  S.  L.  Schenk,  Professor 
Extraordinary  in  the  University  of  Vieniu. 
Tnnslated  from  the  Gennan,  with  an  Ap> 
pendut.  by  W.  R.  Dawson,  B.A..  M. D., 
University  Dublin,  late  University  Travel- 
ling  Prizeman  in  Medicine.  With  loo  II- 
lustrations,  some  of  which  are  colored. 
8vo.  $3.00* 


SMITH  (H.  F.).  The  Hud-book  for 
HidwiTes.  6y  Hbnrv  FlvSmith.B.A., 
M.B.  (Oxoa.),  M.R.C.S.  Second  Edition, 
thorou{rh]y  Revised.  With  41  Wood-cuts. 
Croirn  8vo.     188  pages.  9l-7St 


STEVENSON.    Wound»  in  War.   The 

Mcchanism  of  their  Productioa  and  their 
Treatment.  By  Surgeon-Colonel  W.  F. 
Stevknson  (Army  Medical  Staff),  A.B., 
M.B.,  M.Ch., Dublin  Univereity  ;  Profess- 
or of  Military  Surgery,  Anny  Medical 
School,  Netley.  With  86  Illustrations. 
Svo.     434  pages.  $5-<x>* 


TAPPEINER.  IntroductiontoChemi- 
cal  Methods  of  Clinical  Diapiosis.  By 
Dr.  H.  Tappelser,  Professor  of  Pharnia- 
cology  and  Principal  of  the  Phannacological 
Institute  of  the  Univcrsity  of  .Munich. 
Translated  from  the  Sixth  (Jerman  Kdition, 
with  an  Appendix  on  .Micro  -  Biolo^ical 
Methods  ot  Diagnosis,  by  Kdmond  J. 
.McWeeney,  M. A..  M. D.,  ctc.  Professor 
of  Pathology  and  Bactenology,  (.'.  U.  Med. 
School  ;  Kxamiaer  Royal  University  of 
Ireland,  etc.     Crown  Bvo.  $i.iu* 


TIRARD.    Diphtheria  and  Antitozin. 

By  NE.STOR  TiRARD,  M. D.  Ix>nd..  Fcllow 
of  the  Royal  College  of  Physicians  ;  FcIIow 
of  King's  College,  London  ;  Professor  of 
Materia  Medica  and  Therapcutini  at  Kings 
College  ;  I'hy5ician  to  King"s  College  Hos- 

fital ;  and  Senior  Phvsician  to  the  Kvelina 
lospital  for  Sick  Children.     Svo.        $2. 50 


WAKLEY.  The  Life  aad  Times  of 
Thomai  Wakle7.  K.mnikT  and  Hrst 
Kditor  of  tht  l.amtt,  Meniln-r  of  Parlia- 
ment  for  Finslmry  and  Cornnt-rfor  Wcat 
Middlesex.  Ky  S.  S<.>riRV.  Si-kii;i;K,  M.B. 
Canlah.,  t-tr.    With  2  P<irtr:iil^.    Svo.    %Z.1^ 


WALKER.     WorksbyjANE  II.  WAUtER, 
L.R.C.P..  M. D.,  etc..  etc. 

A  Handbook  for  Hothers  :  being  Simple 
Hints  to  Women  on  the  Management  of 
their  Heajth  duriag  Prcgnaocy  and  Con- 
finement,  together  with  Plain  Directions  as 
to  the  Čare  of  Infants.     l2ino.  $1.00 

A  Book  for  ETer7  Woman. 
Part  I.     The  Management  of  Children  in 
Health  and  Out  of  Health.     i3mo.     35 1 
pages.  $1.00 

Part  II.  W(Rnan  in  Health  and  out  of 
Health.     lamo.     167  pages.  $1.00 

WALLER.      \Vorks    by    Augustus    D. 
Waller.  m. d.,  F.R.S. 

Human  Ph^siologr :  being  the  substance 
of  Lecturcs  dclivered  at  the  St.  Maiy's 
Medical  School  from  1885  to  i8go.  Sec- 
ond Edition.  With  304  Figures  in  the 
tezt.  Bibliography,  andlndex.  Svo.  P^es 
]ivi-632.  ♦4.00* 

Exercises  in  Practical  Ph/iiolofj. 

Part  I.  Klementary  Phy5to1ogical  Cbem- 
istiy.  By  Auoustus  D.  \Valler  and  W. 
LeoceSvmes.    Crown8vo.    Paper.  $0.35* 

Part  11 1.  PhysioIogy  of  the  Nervous  Sy8- 
tem,  Elcctro-Physiology.  Cpown  Svo. 
Boards.  $0.90* 

Lecturet  on  Phjsiologj.  First  Series. 
On  Animal  Electricity.     Bvo.  $1.50* 


WEICHSELBAUH.  The  Elements  of 
Pathological  Histolog7,  with  Special 
Reference  to  Practical  Nlethods.  By  Dr. 
Aston  WF.iCHsELFArM,  i'rofes3orof  Path- 
ologv  in  the  University  of  Vienna.  Trans- 
latecl  by  \V.  R.  Dauson,  .M. D.  (Dub.), 
Demonstrator  of  Fathology  in  the  Koyal 
College  of  Surgeons,  Ireland  ;  late  Medical 
Travelling  I'rixcman  of  Dublin  University, 
etc,  etc.  \Vith  221  Illustrations,  paTtly 
in  colors,  a  Chromo-hlhogranhic  1'late,  7 
Photographic  Plates,  and  fuH  lndex,  RoyaI 
Svo.     Pp.  xvi-456.  •7-50* 


WILKSAND  MOXON.  Lectures  on 
Patbolo^cal  Anatomy.  Ity  SAMfKL 
\Vn.KS,  M. D.,  K.R.S..  Consulting  I'hy»i- 
cian  to  (iuy's  Hospital,  and  the  late  WAt^ 
TER  M(iXON.  M. D.,  F.R.C.P.,  some  tirne 
Lccturcr  un  Pathology  at  (iuy's  Hospital. 
Svo.  |6.oot 
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MEDICAL  AND  5URGICAL  WORKS.— C<>»/tniM^. 


WEYSSE.  An  Epitome  of  Hamui 
Histolo^  for  the  use  of  Študenta  in 
connection  with  Lectures  and  Labora- 
tory  Worlc  By  Arthur  'VV.  Weysse, 
A.M,,  Ph.D.  Instructor  in  Biology,  Mas- 
sachusetts  Institute  of  Technology,  Bostoo, 
8vo.  $1.50* 

"...  extremeIyirelIarrans:c<lKadamodelof 
condensation.  It  ii  lurprisiag  cRat  atl  the  impor- 
tantfactscuibemeiitioaediaiuchbrief  compus." 
—L.  F.  Barkbr,  The  Johns  Hopkini  Hospital, 
Baltimore,  Md. 

"  I  sincereljT  bcliere  it  ia  the  beat  book  for  recit- 
ing  the  aubject  after  baviog  aboirii  the  roicroacopic 
alidea  aod  vali  picture*.  For  '  quu '  I  have  n«ver 
MCD  a  more  complete  and  conciie  workoa  the  lub- 
ject.  Tben  it  more  of  detail  ia  thi*  book  than  in 
the  grcateat  hiatolog^  I  knowof.  The  itudent  will 
be  convinced  that  it  is  best  for  him  to  bu/  it,  even 


«  evpenai 
',  Edecti 


tic    Uedical 


if  he  has  had  a  larser  and  more  evpenaire  book  in 
hii  poMCMion."— L.  Schoniv, 
Coltege,  New  VoA  City. 

"  I  find  it  weU  put  togetlier.  accnrste  as  a  rule  in 
theatatemenla.  .  .  .  I  believe  it  will  prove  ««17 
uaeful  aaa  auizcompend,  eipeciallviD  the  medical 
achoola,"— j.  S,  Kincsur,  Tufti  CoU^e,  Haaa. 

WILLIAMS.  Pulmonarj  Consump- 
tion :  its  Etiologv,  Pathology,  and  Treat- 
ment.  By  C.  J.  B.  Wiluams,  M. D.. 
LL.D.,  F.R.S.,  Physician-Extraordinaiy 
to  Her  Majestv  the  Queen,  and  Chakles 
Theodore  Wiujams,  Phyaician  to  the 
Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Brompton.  Second  Edition, 
Enlai^ged  and  Rewritten.  With  4  Colored 
Plates  and  10  Wood-cuts.    8vo.  466  pages. 


VETERINARV  SCIENCE,   ETC. 


FITZWYGRAM.    HorsesandStables. 

By  Major-General  Sir  F.  Fitzwygram, 
Bart.    With  tgpagesof  Itlustrattons.    Svo. 

$1.25 

MILES.  The  Horse's  Foot  and  How 
to  Keep  it  Sound.  By  William  Miles. 
Author  of  "A  Plain  Treatise  on  Horse- 
Shoeing,"  etc.  Tenth  Edition.  With  an 
Appendix  on  Shoeing  in  General  and 
Hunters  in  Particular.  With  12  Plates. 
Royal  Svo.  $4-5ot 

MORTON.  A  Manual  of  Pbarmacy  for 
the  Študent  of  Veterinaf7  Medicine. 
By  W.  J.  T.  MoRTUN.  Eighth  Edition. 
l2mo.     576  pagcs.  $3.50^ 

PERCIVALL.  \Vorks  by  Wii.liam  Per- 
CIVALL,  M.R.C.S. 

Hippopatbolog7.  ASystematic  Treatise 
on  the  Disorders  and  Lameness  of  the 
Horse,  with  their  most  approved  Methods 
of  Curc,  Embracing  the  Doclrine  of  the 
English  and  Krench  Veterinary  Schools. 
with  Illustrative  \Vood-cuts  and  Colored 
Lithograph  Plates,  etc.     Svo,  boards. 

Vol.  I,     Inflammation.  S3-75t 

Vol.  II.      Part  I.  [Oiilo/Print. 

Vol.    II.     Part    II.     The    Diseases  of  the 

Digestive  Organs  of  the  Ilorse.      $4.2st 

Vol.  III.      Disorders  of  the  Horse.      5. cof 

Vol.  IV.    I.Ameness  of  the  Horse. 

Part  I.  7-5ot 

Part  II.  6.50+ 


Glanders  and  Farcy  in  tbe  Horse,  being 
a  portion  of  Vol.  III.  of  the  Hippopathol- 
ogy.     Svo,  boards.  ts-oof 

The  Anatomy  of  the  Horse.  Embmc- 
ing  the  Structure  of  the  Foot.     Svo,  cloth. 

$7.35t 
Twelve  Lectures  on  the  Form  aod 
Action  of  the  Horse,  with  8  Engraviogs 
on  Steel.  Is-Tst 

SCHREINER.  The  Angora  Goat  (pub- 
lished  under  the  auspices  of  the  South  Af- 
ričan Angora  Goat  Breeders'  Association), 
and  a  paper  on  the  Ostrich  (reprinted  from 
the  Zoohgist  for  March,  1897).  By  S.  C. 
CkON\vRiGUT  Schreiner.  With  lUustra- 
tions.     Svo.  $3- 00 

STEEL.  Worlcs  by  J.  H.  Steel, 
F.R.C.V.S.  A  Treatise  on  the  Dis- 
eases of  the  Ox :  being  a  Manual  of 
Bovinc  Pathology.  EspeciaIIy  adapted  for 
the  use  of  Veterinary  Practitioners  and 
Students.  With  2  Plates  and  117  WoDd- 
cuts.    Svo.  $6.00 

A  Treatise  oa  Diseases  of  the  Sheep : 
being  a  Manual  of  Ovine  Pathology  for  the 
Use  of  Veterinary  Practitioners  and  Stu- 
dents.  Illustrated  with  a  Colored  Flate  and 
99  Woodcuts.     Svo.     378  pages.       $4.50! 

"  STONEHENGE."  The  Dog  in 
Health  and  Disease.  By  "  Stonb- 
rtENGE."  With  7S  Wood-engravings. 
Square  crown  Svo.     450  pages,  $2.50 

VOUATT.  Works  by  Wiluam  Vouatt. 
The  Horse.  Revised  and  Enlarged  by  W. 
Watson.  M.R.CV.S.  Wood-cuts.  Svo. 
597  pages,  $3.3$ 

The  Dog.  Revised  and  Enlai^ed.  Wood- 
cuts.     Svo.     270  pages.  $2.00 


Published  by  Longmans,  Green,  &•  Co. 


SANITARV  ENGINEERING 

A   Practical   Treatise   on   the  Collection,   Removal   and   Final 

Disposal  of  Sewage  and  the  Design  and  Construction 

of  Works  of  Drainage  and  Sewerage 

With  a.  SpeciaJ  Chapter  on  the  Disposal  of  House  Refuse  and  Sewa£^e  Sludge,  aad 

Nnmerous  Hjdraulic  Tables,  Formule  and  Memoranda,  including  an  Exten- 

sive  Seriea  of  Tables  of  Velocity  and  Discharge  of  Pipes  and  Sewers, 

speciallj  computed   67  Ganguillet  and   Kutter  s   Formula 

By  Colonel   E.  C.  S.  MOORE,  R.E. 

Aathor  of  "Sanitarj  Engineering  Notes,"  etc.    Formerl^  Instructor  in  Estimating 
and  Construction  at  the  School  of  Military  Engineering,  Chatham. 

Largc  Src,  with  534  Illustrations  and  70  Lar^  Foldin^  l'lates.     I'p.  xxvii-62i,  Sio.oo  ntt. 

Summary  of  Contents  :  Introduction.  Chapter  I. — Collection  and  Removal,  II.  Sewt!r. 
age.  III.  The  Flow  of  Liquid  in  Pipes  and  Open  Channels.  IV.  Ilvdriulic  Memoranda— 
Ilydniulic  Tables.  V.  Application  of  Formula;  of  Durcy  and  Bazin,  and  aiso  of  (languillet 
and  Kutter.  VI.  Construction  and  Materials.  VII.  Ventilation.  VIII.  Traps.  IX.  Appa- 
nitus,  Latrines  and  W.  C's.  X.  Apparatus  (continued),  Urinals,  l..avator)'  Fittings,  ctc. 
XI.  Surface  Water  Collection.  XII.  Subsoil  Draina(;e.  XIII.  Sanitary  Notes.  XIV. 
Sewage  Disposal.     XV.   Disposal  of  Sludge  and  House  Refuse. 

The  following  are  some  of  the  leading  features  of  this  important  work  : 

ff.   The  cntirely  new  and  extcnded  scrics  nf  tables  of  velocity  and  discharge  of  circular  and 

cgg*shape  sewers,  etc,     This  is  the  tirst  published  series  of  such  tables,  based  upon 

Kutter's  formula  and  they  have  bcen  5pecially  calculated  for  the  work. 
/'.    The  fuU  manner  in  which  ali  sections  of  the  subject  are  illustrated,  both  by  lithographic 

pLttes  and  smaller  illustrations  in  the  tcxt. 
. .    The  spccial  descriptions,  with  illustrations  of  important  works  of  Sett-erage  and  Sewagc 

Disposal  and  the  valuable  Information  on  the  Disposal  and  Destruction  of  House 

Refuse  and  Sludge. 
(/.   The  important  Information  on  the  flow  of  water  in  Pipes  and  Open  Channels. 
.■.    The  extensive  series  of  Hy(lraulic  and  other  Tables  beyond  those  ju-st  mentioned. 

Considering  the  grave  imix)rtance  of  Sanitarv  Kngincering,  it  is  rcmarkahlc  ihat  no  iMmk 
dealing  with  the  subject  in  a  thorough  and  comprchcnsive  mannvr  ha.s  hitherto  been  publjslu^d. 

In  the  preparation  of  tlic  Mork  ("olonul  MtK>rc  hiis  availeii  hiniself  of  vahiatile  iiiformation 
furiiished  by  leading  speci-ilists  in  particular  br.nnchi-s  of  the  subject,  one  of  whum  is  the  late 
Colonel  \Varing,  whose  work  in  the  dis]X)sal  of  sewage  and  garbage  is  dcscribed  .it  length. 

OPINIONS  OF    THE   PRESS. 

"  No  engiiiL-er  cAil  afTord  to  be  vrilhoiit  a  copy  of  ihis  comprehensive  manu.il  of  !ianuary  engincerinf;.     .     .     . 

"  TliclHiok  is  .  .  .  full  anil  comp]eli:cpitomc  of  the  hitcNt  pr^iciici:  in  »anitar)'  enginecring  :  a  zlancc  at  the 
list  of  authoriiici  (luctej  at  the  commenrcment  of  thi;  work  will  »hon-  liow  thoroiigh  and  how  pa  m  sta  k  in  g  Colonel 
Moore  has  bccn.     .     .     .     An  a  book  of  retL-rence  it  ii  !iimply  iiiilispi.-nsablc."^7'Ar  Public  IltaUh  Knginerr. 

'■  Fcw  ilepartmcnts  of  applicil  sticncc  ran  s!iuw  greatcr  or  more  daiiKcrons  errors  ihan  are  n  vealed  in  the 
hiatorv  oi  sanitaliun.  biit  a  vufiime  Ijke  lliis  shonrs  the  imiiicusc  iirot-re^iii  whidi  li^s  bcen  made,  anU  lea>U  uk  to 
think  thai  at  lait  wc  are  t>n  firm  i;ruiind  ...  a  ijreat  lKX>k,  involving  ulmosi  infinile  tabor  on  (hc  p^irt  ii(  ihe 
aiilhor,  and  can  be  nn:'mmcnded  as  iindoiibtciIly  ibc  stanUiird  urark  on  the  lubj«:!.     .     .  ']'he  ty|ie  ix  ex- 

(.'ellenl.  the  nii^ipmits  remarkably  rcw,  the  ilhiMrjiions  in  thu  iext  tnosi  cli.-.-irly  drawn  and  repcodticcd.  and  the 
foldiiig  pl.-(tc<i  are  modelu  of  whai  such  plaies  oiinht  lo  lie,"—  /'*c  IluifJrr. 

"  It  i«  the  only  limik  yet  rrccivcd  by  /'Af  l\m/-inrfrinn  Ktcord  tvhich  presc-nts  a  gooil  de  seri  }>t  ion  <>f  ihe 
varioiii  biulof^al  '.ystenis  of  sew>)ge  dispu^il  n'iw  ailrarting  so  miich  altcntiuii.  Il  conluins  a  larj^r  nninl-cr  nf  ncw 
hydrvulic  t.ibics  ol  undoiiblcd  vahie  as  linic  and  UlM)r-->avin;!;  aids  in  Ciimputaticms.  lis  iUll^l^ali<.)nv  nf  -^-ver  de- 
tails  arr  numeruiis  and  well  >:hoS(:n.  The  Mibj<.-ci  of  ili-.fiO!taI  in  general  is  treaicd  in  an  inlcrcsliriR  muniiur,  and 
the  informaiinn  on  Itriiish  «yitefns  nf  refiisi;  crL-m.itiun  ii  will  Ik  difficnit  tn  seciire  c-Ue^here  in  so  convenicni  a 
fonn.     .  ']'he  Irnok  n  very  f<x>\\  from  bcj(inninf>  10  end,  .ind  wi.l  l>e  a  valiiahle  adilition  to  the  lil)r;iry  r>f  any 

inic  who  wishes  to  learn  tlic  general  lliciirv  and  practice  of  m>  iniith  of  s:inil.(ry  cn,;inccring  prtctiie  in  (ircal 
llrlt.iin  as  ib  embmccd  in  it^  scopc.  The  Jisciissiun  of  varioiis  thcoiies  of  tl:c  f1ow  in  svu-crs,  and  ihe  tables  to 
asM>t  in  apgilving  them,  is  ^i  fcature  whirh  is  alonr  worth  the  priče  uf  ihc  volumu." 

— Kn/tiiutring  Reeord,  New  Vurk. 

Longmans,  Green,  &  Co.,  91  and  93  Fifth  Ave.,  New  York. 
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ADVERTISEMENT. 


Thi*  Work  is  esientullv  a  Dictionary  of  Chemiklrj  in  it*  Applicaikms  to  ihc  Alt«  and  Manubctuic*  i  hencc 
it  dcali  tnit  f parin|[ly  wilh  the  (lureljr  tcieniilic  a«pect*  of  Cheini<itry,  uhIm«  thcM  have  Mlane  direct  and  immediate 
bearing  iipon  the  buiineis  of  tbe  lechnolosiir.  Vat  ali  luch  matlcrs  reference  it  made  to  ihc  Ncw  bdidon  o< 
"  Wbi^i  I)iciimiary  of  Cheinibtry,*'  by  1>r.  Forster  Morley  and  Mr-  Paltison  &luir,  to  which,  indeed,  the  present 
Work  majr  lie  uid  to  lic  com  plemen  ta  ry.  In  order  to  (aciliiate  iiuch  reference  the  general  plan  and  method  of 
arningeinenl  'A  the  two  IJictionaricu  are  »imilar,  an<l  the  nomendalure  and  notation  adopted  are  practically 
identical.  It  han,  hqwcver,  not  lieen  thouiclil  deiirable,  cven  if  it  had  been  fbund  poiaible,  tn  malce  uie  of  the  tame 
elaUirate  iiy?item  of  abbreviation  aml  conuacted  expreuion  a*  that  eniployed  in  the  companion  Work,  in  which  the 
rarkty  nnil  c(implexity  iif  the  iiibject-matler  are  necesKarily  nuch  greater. 

Altliough  the  lw'i  Wiirki  are,  in  a  broad  general  teniK.  cntn plemen tary,  it  i*  praciically  imposNble  to  avoid  a 
ccrtain  amiiunt  of  ovcrUppinE,  and  therefore  a  certain  degrec  of  indepcndence.  Hence  in  tbe  present  Work  the 
Chemical  hisl(]ry  nf  a  prodiict  of  technical  importance,  (O  far  ai  it  it  knaw]i,  hai  uften  been  completed,  although  tti 
derirativcii  have,  nt  present,  no  applicaiii>n«  in  the  Arif.  Mureover,  such  subjects  as  the  Atmiispmhrr,  Watek, 
Kkkhkntatiiin,  the  CtiKMiCTkV  ciK  TKB  H vi»((>cAKH(iNS,  ihe  Vhgkto-Auc AI.OI DS,  GLUOiEInKS  ctc.,  ctc.,  ali  of 
which  are  dcall  wilh  in  the  otber  Wark,  find  alio  a  plače  in  thi«  Dtctionary  by  rcMOn  of  thetr  relations  to  Tech- 
ttology  or  to  Medicine  and  Snnitalion.  In  ali  cases.  however,  thene  subjecta  are  treated  from  the  stand-poini  o( 
practical  application. 

'■"he  Kditor  hai  lieen  fortunate  in  ie<:uring  the  ccH>perBtion  of  a  large  numbcr  of  gentlemen,  not  Dnly  in  the 
tlniled  Kingdom,  but  alm  in  America;  t:ermany,  Swjtierlandi  Russia,  and  France,  as  contribulors  on  subjecis 
with  whicli  ihey  are  K|>ccially  qiialifieil  lo  deal.  A  list  of  thei«,  with  the  titles  of  thetr  conaibulbns,  is  prdixcd  to 
each  vnliime.  Ilieir  name*  and  standing  are  a  tulTicienl  guarantee  that  no  pains  have  been  tpared  to  make  the 
Work  a  faitlifiil  recoril  of  the  ptchent  conilttinn  nf  Chcmi<try  in  it«  relations  to  the  Arts  and  Maniifacture«.  Special 
attention  has  been  paid  to  the  bibHography  of  tlie  lubjecu,  and  in  certain  cases  to  ihe  compilation  of  trustworthy 
palent-lint«.  '  _^_^^        

SOMR   OPINIONS  OF   THE  PRESS. 

"  Slimiid  f)e  in  the  hahd*  of  everv  maniif.iciurer  who  "  The  completinn  ofthiii  important  work  place!>  at  the 

■tishcs  to  lie  »ell  pnsteil  in  the  siihjecis  wilh  tvhich  h«  service  ofmanufacttircra  and  olhcri  m  oomplete  encyclci- 

ha«  to  do." — IroH  iinii  Siffl  Trmits  Jonr-nal.  ptcdia  treating  of  tndustrial  operationB  which  in  any- 

■•Theli»lorthenan.est>fconlrib.iton.  and  the  selec-  T^V  '"volve  a  knowledge  of  chemUnj  and  it  <^not 

tion  of  their   M.bjects  in.i.irc.  confidence   at  ..i.ce."-  f>'l  "^^ovc  a  valuablejource  of  .nformation  for  ali  who 

,             I    /■  t'..-  (    ^f  ,L      .  ■   .>/../.    ,...,  *"  intcrestcd  \n  the  prodiiciive  ans.     .     .     .     Wc  fccl 

/»^rn../../  .S.U, ./.,-/(  i., .„..,/  Mu,t.y.  confident  .ha<  those  who  may  de*i«  to  keep  abreast  of 

"Will  lic  iiniverially  appreriated  liy  lechnical  and  the  progrcss  made  in  chemical  induitrien,  and  to  pos- 

manvifaci II rinit  chetiiist*.     .     .     .     Dr.   Thorpe'«  grcat  se^s  a   tniitworthy    uiirce  of  informatioii   conccrning 

work  carrie*  with  it  iis  nwn  empkiiii'  recu  m  menda  tion.  niodem  chemical  arts  and  operationt,  cannot  dn  bct- 

II  mtiNt  prove  iiuikl  valiinble,  not  mcn-lv  lu  clicmittt  and  ter  than  provide  themselvei  with  a  copy  of  Profesior 

cheni!c;il  miiniifaiiiircrs,  bul  tu  ali  nicrchants  who  have  Tharpe's  ndmirable    '  I)ictionary   of  Applied    Chemis- 

to  deal  wiili  cheniii-al  prodiicls."— CAi-^/jm/  .Vnvi.  try,'  ''—P/iannatfuticaiJoKrtial. 

A  Prosptcfus  of  the  work  wiih  Specimen  Pages  may  be  had,  posifree,  of  the  Publishers. 
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